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I.  Description  of  a  7iew  Dudiometer^  mveT\ted  hy  H.  Davy^ 
Esq.,  S.  R.  S.,  for  (lie  ComhustiGn  of  Oxygen  and  Hy* 
drogen  Gases.  By  R.  Knight,  Esq. 

To  Mr.  Tilloch, 

f,  SIB, 

JThe  enclosfid  drawing  (Plate  L)  represents  a  eudiometer 
we  lately  made  on  the  suggestion  of  Mr,  Davy,  for  the 
more  commodious  display  of  the  formation  of  water,  by  the 
combustion  of  the  two  gases,  oxygen  and  hydrogen,  by 
means  of  the  electric  spark. 

The  instrument  consists  of  a  strong  cylindrical  glass  tube 
A,  to  receive  the  gases  ;  open  at  the  lower  end,  of  the  capa¬ 
city  of  two  cubic  inches,  and  graduated  into  decimal  parts  ; 
and  a  stand  to  which  the  tube  is  attached,  by  a  clasp  B,  and 
screw  S.  The  stand  is  composed  of  the  clasp  and  screw  B,  S, 
and  an  iron  cylinder  C,  containing  a  strong  spiral  spring,  on 
the  principle  of  the  pocket  steelyard,  the  spindle  or  central 
bar  of  which  is  fixed  on  the  three  feet  D,  in  order  that  it 
may  be  secured  firmly  on  the  side  of  a  mercurial  bath,  with 
the  mouth  of  the  tube  immerged  in  the  quicksilver. 

By  this  arrangement,  the  sudden  and  violent  expansion 
which  takes  place  at  the  moment  of  the  combustion  of  the 
gases  is  relieved  by  the  elasticity  of  the  spring,  which,  by 
yieldii>g,  allows  the  glass  tube  to  be  heaved  up  a  little  way, 
w'ithout  being  driven  from  its  situation.  The  success  of  the 
experiment  is  thus  secured,  and  all  danger  of  accident  to 
the  apparatus  is  effectually  prevented. 

XpI,  No.  121.  J808.  *  A  2 


11,  Life 


[  4  ] 

TI.  Life  of  M.  Le  Rov. 
To  Mr,  Tilloch. 


SIR.  ^ 

T\. 

HE  following  account  of  Jullen  Le  Roy,  the  celebrated 
watch-maker^,  is  an  abridgment  of  that  given  by  his  son, 
in  a  work  of  his  entitled  Etrennes  Chronomciriques ;  and  if 
you  think  it  will  prove  interesting  to  any  of  your  numerous 
readers,  it  is  very  much  at  your  service. 

I  remain,  sir,  yours,  &c.  &c. 

T.  S.  Evans. 

» 

Royal  Military  Academy^ 

Woolwich. 

f 

JuLiEN  Le  Roy  was  born  at  Tours  in  1686,  and  died  at 
Paris  in  1739.  He  had  hardly  attained  his  twelfth  year 
when  his  taste  for  clock-  and  watch-work  first  showed  itself. 
His  hours  of  recreation  were  constantly  employed  in  finish¬ 
ing  some  pieces  of  mechanism,  and  in  reading  with  avidity 
all  hooks  relating  to  that  subject  and  natural  philosophv. 
About  the  age  of  thirteen,  he  constructed  some  small  pieces 
of  clock-work;  and  finding  the  day  not  sufficiently  long  for 
him,  he* sat  up  during  the  night,  to  study  how  he  might  im¬ 
prove  their  motions. 

With  so  remarkable  a  desire  to  increase  his  knowledge  in 
this  art,  which  his  parents  lost  no  opportunity  of  improving 
and  applying  to  the  best  advantage,  it  was  impossible  for  him 
not  to  make  a  very  rapid  progress.  At  the  age  of  17,  he. 
went  to  Paris,  and  was  admitted  in  1713  into  the  company 
of  watph-makers  of  that  city. 

His  merit  having  introduced  him  to  the  acquaintance  and 
esteem  of  the  most  distinguished  men  of  his  time,  he  very 
shortly  became  celebrated  for  the  excellence  of  his  work¬ 
manship  ;  and  for  a  quickness  of  execution  that  appeared 

*  Father  of  Pierre  Le  Roy,  who  wrote  the  Memoir  on  the  best  method  of 
measuring  time  at  sea,  which  you  have  honoured  with  a  place  in  your  Maga- 
2ane,  (vol.  x^vi.  p.  40,)  and  the  inventor  of  the  compensation  balance,  which 
has  since  been  improved  and  applied  with  such  success  by  our  English  artists. 

almosti 


Life  of  M.  Le  Roij,  5 

almost  incredible :  so  much  so,  that  he  very  soon  left  all 
his  masters  far  behind  him. 

It  is  well  known  that  the  English,  on  account  of  iheif 
numerous  discoveries  in  this  art,  had  enjoyed  such  a  repu¬ 
tation  for  the  excellence  of  their  clocks  and  watches,  that 
they  universally  found  a  market  in  preference  to  any  others 
ill  all  parts  of  the  known  world  3  and  that  the  French  them¬ 
selves  were  obliged  to  purchase  theirs  in  Erigland.  Julien 
Le  Roy  had  the  honour  of  removing  part  of  this  pre-emi¬ 
nence,  and  of  transferring  it  to  th&  French  artists.  We 
must  refer  to  the  account  itself  given  of  him  for  the  various 
means  which  he  employed  to  effect  this,  as  they  would  be 
superfluous  here  3  and  it  will  be  sufficient  to  mention  in  a 
few  words  the  principal  discoveries  which  he  made: — His 
repeating  clocks  and  watches  :  his  improved  seconds  and 
horizontal  clocks  :  his  universal  compass  card  with  a  sight; 
an  extremely  useful  and  simple  contrivance  for  drawing  a 
meridian  line,  and  finding  the  declination  of  the  needle  : 
his  clocks  and  watches  of  three  parts,  and  his  new  universal 
horizontal  dial.  It  is  to  him  also  that  watch-makers  are 
indebted  for  the  method  of  compensating  for  the  effects 
of  heat  and  cold  in  the  balances  of  chronometers,  by  the 
unequal  expansion  of  different  metals  ;  a  discovery  of  the 
greatest  importance,  which  has  been  brought  by  our  En¬ 
glish  artists  to  a  state  of  perfection  hardly  credible,  although 
it  had  been  condemned  and  thrown  aside  by  the  inventor’s 
son,  M.  Pierre  Le  Roy.  See  vol.  xxvi.  p.  200,  of  the  Phil. 
Magazine. 

Such  a  number  of  things  so  happily  invented,  and  exe¬ 
cuted,  procured  him  the  reputation  of  the  first  artist  in  his 
profession.  The  celebrated  Graham  once  paid  him  the  fol¬ 
lowing  compliment  before  several  persons,  when  a  repeated 
of  Le  Roy’s  was  shown  him  by  lord  Hamilton.  After  having 
exan^ined  it  for  some  tin}e,  he  said,  I  could  wish  I  word 
younger,  that  I  might  work  from  this  model.’'  Which 
justice  done  to  his  merit  by  the  first  watch-maker  in  Europe 
at  that  time,  was  afterwards  universally  rendered  him  by  all 
artists  who  had  arrived  to  any  degree  of  excellence  in  the  art.r 
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The  general  eagerness  to  obtain  watches  of  his  invention 
soon  became  so  great,  that  the  watch-makers  of  Geneva  en¬ 
graved  his  name,  instead  of  those  of  Tompion  and  Graham, 
on  the  common  watches  made  at  that  place 

It  was  not  among  foreigners  only  that  he  enjoyed  so  flat¬ 
tering  a  consideration.  In  his  own  country  he  was  distin¬ 
guished  as  he  merited.  He  obtained  in  1739  apartments  in 
the  galleries  of  the  Louvre,  and  the  title  of  clock-  and  watch¬ 
maker  to  the  king.  Cardinal  Fleury,  when  he  sent  him 
this  title,  told  him  that  his  majesty,  pleased  with  his  services, 
might  hereafter  add  to  this  favour  by  granting  him  a  pen¬ 
sion.  Our  artist,  however,  thought  that  a  sovereign,  like 
the  father  of  a  family,  could  not  settle  one  of  his  children 
above  the  level  of  the  rest,  without  altering  in  some  degree 
the  patrimony  of  the  others  ;  and  therefore,  that  the  wishes 
of  an  honest  man  and  a  true  patriot  ought  to  be  satisfied 
when  he  has  obtained  some  mark  of  esteem  and  benevolence 
from  his  sovereign. 

If  this  celebrated  artist,’*  adds  his  son,  has  enriched 
clock-  and  watch- work  so  much  by  his  discoveries  and  work¬ 
manship,  his  generous  conduct  to  those  who,  under  his 
direction,  cultivated  this  art,  has  not  less  contributed  to  its 
perfection.  I  appeal  to  all  those  who  were  acquainted  with 
him,  to  prove  the  truth  of  this  assertion.  Never  was  any  man 
more  accessible,  more  communicative,  or  more  prodigal  of 
his  knowledge.  Has  he  not  taken  as  much  pains  to  place 
his  work  before  the  eyes  of  the  gentlemen  of  the  art,  as  the 
English  took  at  first  to  hide  theirs  ?  What  artist  is  igno¬ 
rant  of  the  trouble  which  he  gave  himself  to  expose  new  in- 
’  ventions,  when  they  were  as  rarely  known  as  they  are  now 
common  ?  Who  does  not  know  that  he  sacrificed  a  part  of 
his  fortune  ?  that  he  did  not  confine  himself  merely  to  the 
tticouraging  of  them  by  his  example,  but  that  he  even  added 

♦  I  met  with  the  following  anecdote  lately  in  a  French  work: 

Voltaire  called  one  day  on  Pierre  Le  Roy  the  son,  and  the  conversatioa 
happened  to  turn  upon  the  father’s  improvements  in  watch-  and  clock-work. 
After  Le  Roy  had  expatiated  on  them  for  some  time,  Voltaire  replied,  “  Yes, 
yes,  my  friend,  marshal  Saxe  and  your  father  have  beat  the  English.” — T.  S.E. 

recompenses,^ 
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Life  of  M,  Le  Roy, 

recompenses,  as  far  as  his  circumstances  would  permit?  After 
a  life  so  spent,  can  we  be  astonished  at  the  concourse  of 
workmen  who  followed  his  funeral  ?  Cart  we  be  surprised 
at  their  expressing  with  sorrow,  that  they  had  lost  their  sup¬ 
porter  !  their  friend  !  their  father 

After  having  considered  the  good  qualities  for  which 
Julien  Le  Roy  was  so  much  admired  and  cherished  as  art 
artist  by  all  who  were  intimate  with  hirri,  let  us  turn  to  a 
few  traits  in  his  life,  from  which  we  may  judge  of  those  that 
distinguished  him  as  a  man  and  a  member  of  society.  He 
had  been  very  intimate  with  Henry  Sully  ]  and  the  pleasure 
which  these  two  celebrated  men  found  in  discoursing  together 
of  their  art,  so  far  from  exciting  envy,  had  formed  between 
them  the  bond  of  the  closest  and  most  sincere  friendship. 
When  the  watch-manufactories  of  Versailles  and  St.  Ger¬ 
main  were  broken  up,  Sully  tried  to  persuade  his  friend  to 
accept  a  pension  from  the  English  ambassador,  and  to  go 
and  reside  in  London  :  but  it  was  to  no  purpose ;  he  never 
would  consent  to  expatriate  himself,  and  carry  his  discoveries 
and  knowledge  out  of  his  native  country.  When  Sully  died^ 
which  happened  in  October  1  728,  Julien  Le  Roy  was  pressed 
to  solicit  the  pension  from  the  king,  which  Sully  had  re¬ 
ceived  ;  but  he  constantly  refused  it,  because  madame  Sully 
had  requested  the  king  to  continue  it  to  her.  The  same 
zeal  engaged  him  to  undertake  every  thing  that  could  do 
honour  to  the  memory  of  his  departed  friend  )  and  it  is  to 
him  w‘e  are  indebted  for  the  little  that  is  known  of  Sullv^s 
life.  Notwithstanding  his  continual  occupations,  Le  Roy 
undertook  the  reprinting  one  of  his  works,  and  enriched  it 
with  every  thing  that  could  recommend  it.  He  might  have 
intermixed  his  own  subjects  with  Sully’s  ;  but  he  chose 
rather  to  bring  forward  his  name  and  writings  after  those  of 
his  deceased  friend,  and  to  print  a  part  of  his  Memoirs  at 
the  end  of  the  R'igle  artificielle  du  Temps, 

Such  was  this  celebrated  man ;  to  whbm  tVas  given,,  if  I 
may  use  the  expression  of  a  celebrated  journalist,  the  art  of 
chaining  down  time,  and  forcing  matter  to  represent  with 
the  utmost  precision  the  rapid  flight  of  our  years,  Th* 
king  deigned  to  honour. him  with  his  regret  when  he  heard 
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of  his  death.  By  his  marriage  with  Jane  De  Lafons  he  left' 
four  sons  worthy  of  such  a  father  ;  and  who  have  all  distin¬ 
guished  themselves  in  the  departments  which  they  have 
chosen  : — Peter  Le  Roy,  the  eldest,  who  has  succeeded  his 
father  as  clock-  and  watch-maker  to  the  king,  and  who  is 
the  inventor  of  the  marine  watches  ;  John  Le  Roy,  of  the 
Royal  Academy  of  Sciences ;  Julien  David  Le  Roy,  professor 
ill  the  Royal  .academy  of  Architecture,  and  of  the  Institu¬ 
tion  of  Boiogne,  author  of  the  Ruins  of  Greece  ;  and  Charles 
LeRoy,  of  the  Royal  Academy  of  Montpellier,  correspondent 
of  the  Academy  of  Sciences  of  Paris,  and  professor  of  me¬ 
dicine  in  the  University  of  Montpellier. 


III.  An  Essay  on  Commerce^  as  at  present  carried  on  ky 
'different  Nations  f  luith  soine  Hints^  tvhich  the  Writer 
thinks  would  tend  greatly  to  the  Advantage  of  every 
'  Country.  By  Mr.  James  Gkaham,  of  Berwick-upon^ 
Tiveed^. 

Commerce  has  long  been  the  distinguishing  characteristic 
of  this  country:  it  is  the  great  source  of  our  national  wealth 
as  well  as  individual  riches.  It  is  commerce  that  rouses  and 
calls  forth  the  adventurous  spirit  of  our  merchants  and  the 
persevering  industry  of  our  manufacturers.  To  carry  the 
various  produce  of  our  country  to  the  remotest  par^t  of  the 
earth  gives  employment  to  our  sailors,  whose  valour  and 
intrepidity  are  the  admiration  of  Europe,  and  give  to  Britain 
that  preeminence  amongst  the  nations  w'hich  she  now  pos¬ 
sesses. — If  such  are  the  great  advantages  derived  from  com¬ 
merce  to  this  country,  it  surely  ought  to  he  the  study  of 
every  individual,  as  far  as  his  abilities,  situation,  and  cir¬ 
cumstances  in  life  will  admit,  to  be  acquainted  with  its  na¬ 
ture,  and  to  trace  its  various  connections. 

To  make  some  observations  on  the  first  principles  of 
trade,  or  the  beginning  of  commercial  intercourse  w’ith  dif¬ 
ferent  countries,  and  to  point  out  what  to  me  appears  the  most 

^  Read  before  the  Literary  Society  of  Newcastle-upon-Tyne. 
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likely  means  of  bringing  commerce  to  its  highest  degree  of 
perfection,  is  the  design  of  this  essay. 

If  we  take  a  survey  of  this  earth,  even  those  places  where 
nature  seems  to  have  been  most  bountiful,  and  to  have 
poured  out  her  whole  luxuriance,  even  there  we  shall  find 
some  wants,  some  articles  or  produce,  which,  if  obtained, 
would  add  either  to  the  ease  or  comfort  of  the  inhabitants. 
If  we  cast  our  eyes  on  the  more  northerly  climates,  where  the 
sterility  of  the  soil  is  rendered  more  barren,  from  the  small 
degree  of  that  solar  warmth  which  gives  life  to  the  whole  cre¬ 
ation,  yet  even  there  we  find  a  superfluity  of  some  articles 
extremely  necessary  to  the  inhabitants  of  more  favoured  si¬ 
tuations,  Such  indeed  is  the  diversified  nature  of  the  earth  we 
inhabit,  that  there  is  no  country,  however  highly  it  may  be 
favoured,  which  can  produce  all  that  is  necessary  for  the 
comfort,  health,  protection,  and  security  of  its  inhabitants. 

From  these  causes  commerce  is  certainly  nearly  coeval 
with  man  :  and  if  men  had  duly  observed  these  immutabte 
laws  of  their  Creator,  and  regulated  their  conduct  accord¬ 
ingly,  all  intercourse  would  have  been  so  reciprocal,  that 
both  national  and  individual  interest,  as  well  as  social  hap¬ 
piness,  would  long  have  continued  to  bless  the  world. — But 
jealousy,  envy,  and  ambition,  the  most  dangerous  passions 
of  the  human  breast,  soon  made  man  lose  sight  of  his  true 
interest.  When  kings,  governors  or  rulers,  by  whatever  name 
they  are  called,  once  turned  their  attention  to  raising  a  re¬ 
venue,  whether  for  the  support  of  their  own  kingdom,  or  to 
gratify  their  owm  ambition,  and  increase  their  greatness,  the 
idea  of  taxing  the  produce  of  neighbouring  states  seems  very 
soon  to  have  eug-rossed  tliat  attention.  To  a  weak  short- 
sighted  politician  the  idea  is  no  doubt  flattering  ;  he  vainly 
thinks  he  shall  raise  a  revenue  and  increase  the  resources  of 
his  own  people  by  taxing  his  neighbours,  not  recollecting 
how'  soon  and  how  easily  all  will  be  retaliated.  Whoever  may 
have  had  but  small  opportunities  of  observing  the  intercourse 
of  different  nations,  and  comparing  the  commercial  law's  and 
regulations  by  which  they  arc  governed,  wdll  easily  see  with 
what  exactness  they  endeavour  to  counteract  each  other.  I 
could  illustrate  this  in  a  variety  of  instances,  but  it  would 
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lead  me  to  too  great  a  length  for  what  I  intend,  viz.—only 
a  short  essay.  Let  one  observation  suffice :  Compare  the 
duty  on  wine  in  this  country  \vnth  the  duty  on  English 
malt  liquor  in  some  others.  The  people  in  foreign  countries 
are  as  much  astonished  to  bear  the  low  price  at  which  our 
ale  and  porter  can  be  made,  as  we  are  to  hear  the  price  at 
which  the  cuhivator  of  the  grape  can  sell  his  wine.  One  can 
scarcely  be  prevented  from  thinking  that  it  is  surely  a  mis¬ 
taken,  not  to  say  a  cruel,  policy,  which  thus  prevents  the 
great  bulk  of  the  people  from  enjoying  those  bounties  of 
Providence  which  the  earth  sends  forth  in  such  abundance^ 
If  my  memory  is  to  be  trusted,  it  is  to  this  commercial 
jealousy  we  owe  most  of  the  wars  which  for  more  than  a 
century  past  have  tormented  iDaiikind,  and  destroyed  mil¬ 
lions  of  the  human  race  ;  and,  what  yet  is  a  more  melan¬ 
choly  reflection,  this  daemon  of  discord  seems  only  to  be  in¬ 
creasing  in  strength  and  plotting  fresh  inroads  on  the  hap¬ 
piness  of  mankind.  I  will,  however,  beg  leave  to  observe, 
that  the  idea  of  universal  empire,  encouraged  by  successive 
victories,  and  of  commanding  the  trade  of  the  w^orld  into  one 
emporium,  however  flattering  to  the  conquering  hero  or 
adventurous  merchant,  both  alike  are  destructive  to  the  gene¬ 
ral  happiness  of  mankind  :  and  I  am  persuaded,  that  as  soon 
will  the  immutable  laws  of  the  universe  be  changed, —the 
different  climates  of  this  earth  send  forth  the  same  produc¬ 
tions, — as  either  will  be  realized.  A  small  recollection  of  his¬ 
tory  will  fully  cotiviiice  us,  that  ambition  had  no  sooner 
supposed  that  her  wishes  were  to  be  gratified,  than  the 
mighty  fabric  has  tumbled  in  pieces,  and  brought  the  vain 
projector  t6  a  premature  death,  or  to  linger  out  a  few  years 
covered  with  shame,  disgrace,  and  remorse.  Such,  I  am 
persuaded,  will  be  the  natural  consequence  of  all  over¬ 
strained  ambitious  speculations.  I  make  no  doubt  but  many 
will  recollect  several  instances  of  some  persons  in  this  coun¬ 
try,  of  large  fortunes,  extensive  credit,  and  wide-spread  con¬ 
nections  ;  who,  not  satisfied  with  all  these,  but  prompted  by 
ambition,  wished  to  bring  all  under  their  grasp  ;  and  in  the 
pride  of  their  hearts  have  declared,  My  warehouses,  or  my 
granaries,  shall  be  the  general  depot  of  such  or  such  an 
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article ;  I  will  then  fix  my  own  price,  and  riches  will  How 
from  every  quarter.  How  few,  very  few,  of  such  have  succeed¬ 
ed,  but  brought  ruin  on  themselves,  and  misery  on  all  their 
connections  1  I  am  apt  to  think,  that  what  is  the  case  of  in¬ 
dividuals  will  in  a  certain  deiirce  be  the  case  with  nations. 
I  am  persuaded  that  God,  in  pity  to  mankind,  has  set  some 
bounds  to  ambition  which  it  cannot  pass. 

I  must  here  beg  leave  to  make  one  observation,  to  pre¬ 
vent  my  being  misunderstood;  and  that  is.  It  is  not  my  in¬ 
tention  to  argue  in  the  smallest  degree  against  duties  ;  it  is 
likewise  highlv  expedient  to  tax  some  articles  more  than 
others; — it  is  only  the  extreme  to  which  many  duties  are  car¬ 
ried  that  I  would  combat,  together  with  that  ambitious 
monopolizing  spirit,  whether  in  an  individual  or  a  nation, 
which  wishes  to  counteract  the  very  laws  of  nature,  by 
bringing  the  whole  produce  of  the  earth  and  the  industry 
of  its  inhabitants  into  the  vortex  of  their  own  power.  I 
w'ill  also  endeavour  to  answer  an  objection  which  is  com¬ 
monly  brought  forward,  and  by'’  many  thought  unansw'er- 
able,  viz. — Money  must  be  had  ;  and  how  can  it  be  ob¬ 
tained  but  by  increasing  the  duties  ?  That  an  additional 
duty  may  for  a  while  give  a  larger  return  I  will  admit ;  but 
I  am  very  certain  it  can  only  be  of  a  temporary  duration  ; 
because  every  advance  in  the  price  of  any  article  will  in  a 
certain  degree  lessen  its  consumption  ;  and  add  to  this,  it  in¬ 
creases  the  smuggling  of  the  article  : — from  these  two  causes 
the  decrease  of  the  revenue  w'ill  naturallv  follow.  I  could 
produce  many  instances,  but  this  would  lead  me  to  too 
great  a  length.  Suffice  it  to  observe,  that  smucrgling  and 
illicit  trade  are  carried  to  a  greater  extent  in  almost  every  ar¬ 
ticle  where  the  prospect  of  much  gain  holds  out  a  strong 
temptation  :  and  of  all  the  evils  which  can  afflict  a  nation, 
I  believe  smuggling,  if  its  various  consequences  were  taken 
into  consideration,  is  the  mo.st  dangerous  : — it  estranges 
the  mind  from  all  the  regular  habits  of  industry,  and  insen¬ 
sibly  makes  inroads  on  the  moral  principle  of  the  human 
heart.  Let  any  person  take  but  a  glance  at  the  numerous 
laws  and  statutes  to  prevent  smuggling  in  its  various  branches, 
with  all  the  pains  and  penalties  annexed  : — the  mind  wdll 
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shrink  with  disgust,  if  not  with  horror,  from  the  perusal  :~— 
and,  as  if  all  were  not  enough,  oaths  are  introduced  as  an  ad¬ 
ditional  barrier.  A  recourse  to  them  is  most  alarming  to 
every  serious  mind  ;  it  is  sapping  the  very  pillars  of  virtue, 
and  with  gigantic  strides  rendering  the  mind  indifferent, 
if  not  callous,  to  the  most  serious  and  the  most  useful  of  all 
appeals — I  mean  the  solemnity  of  an  oath. 

The  closest  politician  may  please  himself  with  framing 
additional^  laws  and  more  severe  restraints,  but  all  will  be 
found  ineffectual  while  the  present  system  is  pursued  :  the 
more  timid  or  conscientious  will  be  restrained,  and  all  their 
exertions  of  industry  paralysed  ;  but  the  daring  and  adven¬ 
turous  will  spring  up  in  every  direction.  This,  however,  with 
some  other  particulars  to  prove  and  illustrate  the  proposition  I 
have  here  laid  down,  may  be  the  subject  of  another  essay? 
if  this  should  be  thought  worth  the  attention  of  the  Society. 

I  will  at  present  only  mention  one  instance,  which  must  be 
in  the  recollection  and  knowledge  of  many  -—1  mean  the  small 
amount  of  the  revenue  on  tea  before  the  reduction  of  the  duty 
took  place  ;  and  yet,  to  secure  the  revenue,  every  law  and 
regulation  which  human  ingenuity  could  contrive  were  put 
into  practice. 

It  now^  only  remains  for  me  to  say  what  is  the  line  of  con¬ 
duct,  or  piSn,  which  a  wise  statesman  and  true  patriot  ought 
to  pursue.  A  thorough  knowledge  of  his  country  is  certainlyA 
the  first  and  most  essential  requisite;  to  be  w'ell  acquainted 
with  all  its  more  natural  productions  ;  and  to  bring  these  to 
the  highest  possible  perfection,  his  constant  aim  and  study. 

I  do  not  mean  to  say  that  any  check  should  be  given  to  the 
experimental  agriculturist, — quite  the  reverse, — butonly  that 
the  principal  concern  of  the  government  should  be  to  give 
the  greatest  encouragement  to  the  productions  which,  by 
observing  the  laws  of  nature,  there  is  reason  to  believe  can 
be  brought  to  the  highest  degree  of  perfection.  The  next 
and  most  essential,  I  conceive  to  be,  To  study  the  genius  of 
the  people ;  carefully  to  observe  their  natural  disposition;  to 
note  their  turn  of  mind  and  principal  propensity,  with  all  the  . 
anxious  concern  with  which  a  wise  parent  would  watch  and 
study  the  rising  dispositions,  the  natural  talents  and  various 
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incHnalions  of  his  children,  and  put  them  to  such  profes¬ 
sions  as  there  is  good  reason  to  think  they  would  most  excel 
in.  I  am  fully  persuaded  that  it  is  as  impossible  for  the  in¬ 
habitants  of  any  country  to  excel  in  the  manufactory  of 
every  article,  as  it  would  be  by  any  degree  of  cultivation  to' 
cause  the  eartli  in  any  one  country  to  produce  or  bring 
forth  the  various  productions  of  other  climates.  I'o  inquire  . 
into  the  cause  of  this  is  not  the  desisn  of  the  present  essay  ; 

I  only  mean  to  state  facts.  The  gin  in  Holland,  the  brandy 
in  France,  the  rum  in  the  West  Indies,  occur  to  my  mind, 
at  present,  as  in  point.  Notv\  ithstanding  the  great  capital 
of  the  English  distillers,  their  persevering  industry  and 
diligence,  aided  by  every  chemical  knowledge  and  im¬ 
provement, — how  different  are  our  productions  from  those 
menhoned  I  Yet  in  France,  Holland,  and  the  West  In¬ 
dies,  these  operations  are  often  carried  on  by  mere  no¬ 
vices  (if  I  may  so  speak)  in  the  profession.  I  will  now 
contrast  English  malt  liquor  with  what  is  made  any  where 
in  Europe.  I  believe  it  will  be  generally  found  that  our 
ale  and  porter  as  i'ar  exceed  those  of  all  other  countries,  as 
the  brandies  in  France  and  the  gin  in  Holland  excel  ours, 

J  would  likewise  mention  our  excelling  in  almost  every  arti¬ 
cle  in  the  manufacturing  of  iron  :  I  might  contrast  some  of 
j,vhat  may  he  called  the  loom  manufactory.  I  am  well  aware 
that  in  many  of  these  we  either  excel  or  hav’c  arrived  at  a 
great  degree  of  perfection  :  still  in  many  others  we  fall  far 
short.  1  have,  how^ever,  at  present  only  mentioned  those 
which  I  think  are  almost  generally  known  and  acknovv-*- 
jedged. 

From  a  review  of  the  whole,  it  appears  to  me  self-evident, 
that  the  true  interest  and  real  riches  of  every  country  consist 
in  having  a  reciprocal  intercourse  with  each  other  5  to  have 
no  prohibitory  duties,  nor  any  so  high  as  to  create  too  great 
A  temptation  to  illicit  trade.  By  these  means  the  whole  re¬ 
venue  or  duty  could  be  easily  collected,  and  with  less  than 
half  the  present  number  of  officers,  leaders  and  merchants 
would  then  be  much  more  upon  an  equal  fooling  in  regard 
excise  regulations  3  the  more  fimid  and  conscientious 

would 
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would  rejoice  under  the  protection  of  the  law,  and  the  more 
daring  and  adventurous  would  feel  little  temptation  to  trans¬ 
gress  its  boundaries.  The  present  code  of  excise  laws,  at  which 
the  most  resolute  shrink  back  with  disgust,  and  which  cause 
the  more  serious  to  heave  a  sigh  at  the  inroads  they  are  mak¬ 
ing  on  religion  and  morality,  would  assume  all  the  mildness 
of  the  jurisprudence  of  the  English  constitution.  The  wise  po¬ 
litician  would  feel  no  anxiety  at  the  prosperity  of  any  neigh¬ 
bouring  state :  the  more  they  cultivated  the  natural  production 
of  their  soil  or  climate,  and  the  higher  degree  of  perfection 
to  which  they  brought  some  branches  of  manufactory, — on 
the  more  easy  terms  could  his  people  be  supplied  ;  and  as  they 
increased  in  riches,  so  much  the  more  would  be  the  demand 
for  the  natural  productions  of  his  country,  as  well  as  for  all 
the  articles  of  manufactory  in  which  his  people  might  ex¬ 
cel.  Pursuing  this  plan,  every  nation  would  see  its  true 
greatness  and  real  riches  so  connected  with  that  of  others, 
that  it  could  not  hurt  another  without  the  greatest  injury 
to  itself.  Jealousy  and  envy  would  find  no  place  in  the 
human  heart;  trade  would  be  found  only  in  its  infancy;  its 
extension,  I  am  persuaded,  would  be  far  more  than  we  are 
apt  to  copceive ;  and  peace  might  continue  to  bless  the 
world. 

But  I  must  here  suppress  my  feelings,  as  my  design  is  only 
to  u?e  fair  reasonings,  and  to  draw  just  conclusions. 

J.  G, 


IV.  Analysis  of  the  lately  discovered  Mineral  Waters  at 
Cheltenham  ;  and  also  of  other  Medicinal  Springs  in  its 
Neighbourhood*  By  Fredericic  Accum,  M,R.LA, 
Operative  Chemist,  Lecturer  on  Practical  Chemistry  and 
on  Miryeralogy  and  Pharmacy,  ^c* 

Of  all  the  mineral  waters  which  have  acquired  celebrity 
within  our  own  times,  the  springs  of  Cheltenham  hold  a 
most  distinguished  rank.  Their  fame  is  the  more  solid, 
4nd  theif  character  will  be  the  more  permanent  and  dourisht- 
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Jug,  as  they  owe  their  reputation  less  to  the  caprice  of  < 
fashion,  patronage,  or  popular  opinion,  than  to  their  own 
intrinsic  properties. 

Here  at  first  the  afflicted  resorted  in  search  of  health.  They 
found  the  goddess  propitious  to  their  prayers  ]  they  returned 
again  to  pay  their  vows,  and  brought  beauty  and  elegance 
in  tlaeir  train.  The  lately  discovered  mineral  springs  of 
.Cheltenham  belong  to  those  few  fountains  of  health  met 
with  in  Great  Britain,  which  have  not  been  discovered  by 
accident  :  our  knowledtje  respecting  them  being  the  result 
of  aptual  labour,  unckrtaken  with  a  view  to  remedy  the  pre¬ 
vailing  scarcity  of  the  waters  of  other  springs,  which  have 
long  given  celebrity  to  the  town  of  Cheltenham,  and  which 
scarcity  is  said  to  have  prevented  many  invalids  from  visiting 
that  place.  These  complaints  no  longer  exist.  The  exer¬ 
tions  of  several  individuals  have  completely  rem^^died  this 
evil  ; — to  Dr.  Jameson,  a  resident  physician  of  Cheltenham, 
is  due  the  honour  qf  having  discovered,  in  the  year  1804,  a 
saline  spring  near  that  town  ;  and  to  the  spirited  exertions 
and  indefatigable  enterprises  of  Henry  Thompson,  esq.,  of 
'Tottenham,  the  public  will  for  ever  remain  highly  indebted 
for  the  discovery  of  the  mineral  springs  which  form  the 
chief  subject  of  this  paper;  and  who  has  also  spared  no  ex¬ 
pense  and  labour  to  improve  the  natural  beauties  of  the 
place,  so  as  to  render  the  accommodations  of  these  wells 
worthy  of  the  company  who  visit  them  from  all  quarters. 

It  is  under  the  direction  of  this  gentleman,  likewise,  that 
baths,  both  cold  and  warm,  have  been  erected  in  a  style 
superior  to  those  usually  met  with,  which  do  signal  honour 
to  the  town  of  Cheltenham, 

Before  I  proceed  to  state  the  result  of  the  analyses  of  the 
waters  I  w'as  called  upon  to  undertake  at  the  fountain  head, 

I  beg  leave  to  remark,  that  I  do  nqt  mean  to  exhibit  invi- 
efious  comparisons,  nor  do  I  contend  for  superior  medicinal 
properties  which  they  may  be  found  to  possess,  when  com¬ 
pared  with  other  springs  of  a  similar  nature,  which  have 
long  gained  a  distinguished  place  in  the  catalogue  of  medi¬ 
cated  waters,  and  the  efficacy  of  which  long  experience 
has  permanenUy  and  sufficiently  established.  Unbiassed 

as 
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as  I  stands  a  humble  labourer  in  the  field  of  chemical 
science,  it  is  merely  my  wish  to  furnish  a  clear  idea  of  the 
nature  and  composition  of  those  fountains  of  health,  so  as  to 
present  truth  in  a  simple  form,  and  to  establish  it  upon  le-* 
gitimate  foundations  ;  in  order  to  enable  the  medical  prac¬ 
titioner  to  select  in  a  judicious  manner  the  springs  so 
bountifully  given  to  the  spot  by  the  hand  of  Nature,  and  to 
apply  them  with  advantage  in  the  routine  of  his  profession. 
Should  the  following  pages,  therefore,  prove  useful,  by  col¬ 
lecting  under  one  point  of  view  the  leading  features  of  these 
springs,  my  view  will  be  amply  fulfilled,  and  I  shall  flatter 
myself  with  having  contributed  to  the  improvement  of  the 
science  of  medicine,  as  well  as  to  the  progress  of  chemical 
knowledge. 

NAMES  OF  THE  WELLS. 

It  must  be  confessed  that  a  degree  of  confusion  has  hither-^ 
to  prevailed,  and  still  does  prevail,  with  regard  to  the  mineral 
springs  of  Cheltenham.  A  variety  of  names  have  been  ar¬ 
bitrarily  given  to  many  of  them,  wLich  has  led  to  confusion 
and  perplexity.  It  was  to  prevent  this  that  the  springs 
which  are  the  subject  of  this  inquiry  are  distinguished  by  the 
following  appropriate  names,  which  express  the  leading 

characters  of  each,  namely  : 

THE  CHALYBEATE  STRONG  SALINE  WELL. 

THE  CHALYBEATE  WEAK  SAITNE  WELL. 

THE  S'ERONG  SULPHURETTED  SALINE  WELL. 

THE  WEAK  SULPEIURETTED  SALINE  WELL. 

THE  CARBONATED  STEEL  WELL. 

THE  MILK  WELL*. 


ANALYSIS  OF  THE  CHALYBEATE  STRONG  SALINE 

WELL. 


I.  Situation  op  the  Spring. 

The  spring  known  by  this  name  is  situated  in  a  dry  ver¬ 
dant  and  gently-rising  field,  called  Montpellier  Ground^ 
flOO  feet  from  the  centre  of  the  town.  The  site  of  this  spring 

♦  The  name  of  this  well  is  derived  from  Its  taste,  which  greatly  resembles 
that  of  skimmed  milk. 

appears 
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appears  to  he  one  of  those  choice  and  suitable  spots  that 
are  said  to  be  particularly  favourable  to  the  curative  effects 
of  medicinal  waters.  The  dryness  and  gradual  elevation  of 
the  land  around  this  spot  as  it  recedes  from  the  town^  the 
uncommon  fertility  of  the  soil^  with  its  multifarious  produc¬ 
tions  and  romantic  scenery  which  are  equalled  by  few  in 
the  kingdom,  present  a  picture  dear  to  tlie  man  of  taste 
as  well  as  to  the  invalid. 

The  upper  stratum  of  the  soil  to  a  considerable  distance 
from  the  well  is  a  sharp  fine  sand,  and  the  heaviest  rains 
that  fall  here  seldom  prevent  the  exercises  of  walking  or 
riding  for  any  length  of  time  after  they  have  ceased  ;  a  cir¬ 
cumstance  certainly  not  unworthv  of  regard  in  a  place  fre¬ 
quented  by  valetudinarians  of  leisure  and  opulence. 

d'he  mild  and  genial  breezes  v\hich  constantly  prevail 
here,  and  which  arc  doubtless  owing  to  the  disturbed  equili¬ 
brium  of  tlie  air  passing  through  the  funnel-shaped  and 
craggy  openings  of  the  opposite  hills,  cause  the  atmosphere 
of  this  spot  to  be  considered  equally  salubrious  with^and  not 
unlike,  that  which  prevails  in  the  south  of  France*  It  is  the 
totality  of  these  circumstances  that  has  induced  several  per¬ 
sons  of  distinction  to  fix  their  residence  in  this  neighbour- 

O 

hood;  and  hence  Camhray^  which  was  known  not  four  years 
ago  as  a  mere  pleasure  meadow,  is  now  covered  with  villas 
and  houses,  that  in  point  of  taste  and  elegance  may  vie  with 
anv  modern  buildings  w'hatevcr* 

The  country  round  these  springs  consists  of  fields  of  every 
shape,  mostly  open  and  uninclosed,  here  and  there  inter¬ 
spersed  with  gardens,  orchards,  and  cottages.  It  produces 
plenty  of  wood,  both  for  timber  and  fuel.  And  as  the 
Cheltenham  waters  professedly  sharpen  the  appetite,  it  may 
perhaps  be  pleasant  for  visitors  to  knowj  that  the  rearing  of 
poultry  of  all  kinds  is  carried  on  wdih  particular  assiduity 
and  success,  and  that  the  towmis  supplied  wdth  all  kinds  of 
provisions  of  excellent  quality,  and  on  much  more  moderate 
terms  than  in  some  places  of  resort,  less  fashionable,  for 
pleasure  and  health. 

The  geological  constitution  of  this  part  of  Cheltenham 
is  alluvial  land,  composed  on  one  side  of  the  town  of  a  tena- 
Vol.  31,  jNo.  121.  J/me  1S08.  B 
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cious  blue  clay^  which,  a§  it  deepens,  passes  into  a  foliated 
argillaceous  marl  5  on  the  other  a  stratum  of  sand  prevails. 

In  the  former  the  spoils  of  organized  beings  of  the  ocean 
are  found  in  great  abundance,  and  in  a  high  state  of  preser¬ 
vation.  And  although  the  remains  of  these  animals  have 
strikine;ly  changed  their  state  of  existence,  their  shape  and 
structure  are  so  well  preserved,  that  the  species  to  which  many 
of  them  originally  belonged  may  still  be  pointed  out  among 
the  living  inhabitants  of  the  sea;  whilst  others  again,  which 
have  long  disappeared,  (or  are  perhaps  removed  beyond  the 
sight  of  men,  by  inhabiting  the  greatest  depths  of  the  ocean,) 
have  thus  their  memory  preserved  in  those  archives,  where 
Nature  has  recorded  the  revolutions  of  our  globe.  Inter¬ 
mingled  with  the  wrecks  of  these  creatures,  are  here  and 
there  found  the  trunks,  branches,  and  roots  of  trees,  with 
layers  of  reed,  and  timber  of  every  kind,  wholly  converted 
into  clay,  and  easily  separable  from  their  beds. 

These  awful  memorials  clearly  announce  that  this  spot  was 
once  deeply  submersed  under  the  waters  of  the  ocean,  or 
that  it  formed  perhaps  part  of  the  bottom  of  the  sea  ;  for 
wherever  we  dig  into  the  ground,  marine,  shells  which  are 
known  to  belong  to  shores  under  climates  extremely  remote 
from  each  other,  are  found  promiscuously  mingled  together. 
The  mlneralogieal  constitution  of  the  Coteswold  Hills, 
which  take  their  rise  within  half  a  mile  from  this  well,  and 
which  they  surround  like  a  brow,  give  ample  proofs  of  this 
suggestion.  The  beds  of  these  hills,  which  are  all  of  secondary 
formation,  furnish  abundance  of  lime-stone,  often  wholly 
composed  of  gryphites,  entrochites,  nautilites,  ostracites,  bc- 
lemriltes,  &c.  The  rest  of  the  strata  of  these  eminences,  the 
highest  of  which  does  not  exceed  500  feet,  (where  the  spec¬ 
tator  should  pause  to  contemplate  the  surrounding  country,) 
are  composed  of  secondary  lime- stone  resting  on  red  sand¬ 
stone,  free-stone,  and  grit.  In  the  northern  horn,  red  clay 
alate  and  foliated  chlorite  slate  abound.  The  speculative 
geologist  will- find  many  of  these  and  other  individuals 
worthy  of  research. 

The  country  around  the  town  of  Cheltenham  is  known 
to  be  uncommonly  prolific  in  natural  beauties.  In  the  vi¬ 
cinity 
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cinity  of  the  town,  which  stands  on  the  north  side  of  a  high 
ridge  of  hills  in  tlie  vale  of  Gloucester,  are  many  handsome 
and  pleasantly  situated  villages,  picturesque  landscapes,  and 
solitary  richly  variegated  hills,  which  render  Cheltenham  an 
object  of  attraction,  even  to  those  Vv'ho  cannot  be  biassed  by 
native  partiality. 

Nothing  can  be  affirmed  with  certainty  in  regard  to  the 
derivation  of  the  name  of  this  town.  According  lo  some, 
it  is  from  a  brook  which  rises  in  the  parish  of  Dowdeswell, 
and  takes  its  course  on  the  south  side  of  the  town.  It  long 
flowed  unknown  to  fame,'^  but  is  supposed  to  have  ori¬ 
ginally  been  called  the  Chelt,  Others  again  find  the  origin 
of  Cheltenham  in  the  Saxon  word  Chilt,  which  signifies  an 
elevated  place,  and  ham^  denoting  a  farm  or  village.  It  is 
situated  94^  miles  W.N.W.  from  London.  Its  population, 
according  to  the  late  survey  taken  by  order  of  parliament, 
amounts  to  2,639  inhabitants,  which  number  is  increased 
during  the  summer  season  by  an  almost  equal  number  of 
transient  visitors. 

Cheltenham  and  its  neighbourhood  (indeed  Gloucester¬ 
shire  in  general)  is  said  to  be  famous  for  the  healthiness  of 
its  inhabitants  and  the  longevity  they  reach.  In  the  reign 
of  James  I.,  eight  old  men,  all  belonging  to  one  manor  in 
that  county,  whose  ages  added  together  made  as  many 
centuries,  danced  a  morrice-dancci  That  several  neighbours 
should  reach  the  age  of  a  hundred  is  nothing  very  wonderful 
in  several  situations  and  countries,  but  that  they  should  be 
able  to  dance  is  certainly  a  singular  circumstance. 

About  two  miles  north  of  Cheltenham  lies  the  delightful 
village  Pteslury,  a  place  secluded  by  orchards  and  trees 
of  every  kind,  so  as  to  form  a  sylvan  scene  round  almost 
every  house  ;  and  about  April  and  May,  when  the  fruit- 
trees  are  in  blossom,  no  situation  in  the  neighbourhood  can 
afford  a  richer  prospect  than  this. 

At  a  distance  of  about  three  miles  and  a  half  is  the  famous 
Seven  Wells  Head,  or  the  source  of  the  Thames,  which 
being  the  highest  point  of  the  most  illustrious  British  streams, 
will  infallibly  attract  the  notice  of  every  person  of  taste  who 
Visits  the  neighbourhood. 
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At  a  distance  of  four  miles  on  the  London  road,  and 
situated  on  the  steep  side  ot  a  hill^  is  Dodswell,  one  of  the 
most  elegantly  and  pleasantly  situated  villages  in  the  king¬ 
dom,  sheltered  by  lofty  and  venerable  trees. 

At  a  distance  often  miles  stands  Tewkesbury  ^  where  lies 
buried  ■  the  ill-fated  .Edward  prince  of  Wales,  son  of 
Henry  VI.,  who  was  cruelly  murdered  a  few<!ays  after  the 
battle  which  decided  the  fortune  of  his  house.  Many  other 
charming  situations  and  remarkable  places  of  this  neigh¬ 
bourhood  might  be  pointed  out,  were  this  a  topic  on  which 
we  meant  to  treat  5  but  as  it  is  not,  we  shall  hasten  to  the 
subject  more  immediately  under  consideration. 

II.  Physical  Properties  of  the  Water. 

The  w^ater  of  the  Chalybeate  Strong  Saline  Weil,  taken 
fresh  from  the  pump,  has  a  distinct  saline  taste  with  a  slight 
impression  of  bitter.  It  is  colourless,  perfectly  transparent, 
without  smell,  and  possesses  a  strong  refractive  power.  Its 
temperature  was  53°  at  29*5  barometrical  pressure,  the  tem- 
'perature  of  the  air  being  65^  Fahr.  Its  specific  gravity  was 
as  2-039  to  2-036.  On  pouring  the  water  at  the  fountain 
head  from  one  vessel  into  another,  and  leaving  it  exposed 
to  the  air,  it  emits  a  multitude  of  exceedingly  minute  air- 
bubbles,  which  firmly  adhere  to  the  inner  surface  of  the 
vessel.  Exposed  to  the  open  atmosphere  for  eight  days,  it 
suffered  no  material  change.  This  spring  yields  upwards 
of  800  gallons  of  water  in  24  hours  in  every  season  of  the 
year, 

HI.  Examination  by  Re-agents. 

Experiment  I.— To  15  cubic  inches  of  distilled  water, 
contained  in  a  glass  vessel,  tincture  of  cabbage  was  added 
sufficient  to  impart  to  it  the  slightest  tint  of  blue  that  could 
be  distinguished  when  the  vessel  was  placed  between  a  sheet 
of  white  paper  and  the  eye. 

Experiment  II. —A  like  portion  of  the  same  tincture  was 
dropt  into  15  cubic  inches  of  the  saline  water  taken  fresh 
from  the  well,  and  contained  in  a  similar  vessel.  On  viewing 
both  glasses  by  reflected  light  against  a  sheet  of  white  paper, 
the  latter  appeared  distinctly  red,  the  former  blue. 

Experiment 
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Experiment  III. — The  same  experiment,  was.  repeated 
with  saline  water  of  the  well  that  had  been  boiled^  but  no 
such  effect  took  place. 

Experiment  IV. — One  cubic  inch  of  concentrated  sul¬ 
phuric  acid,  mingled  with  six  cubic  inches  of  the  saline 
water,  occasioned  a  copious  disengigt-ment  of  air-bubbles, 
and  a  slight  turbidness  ensued. 

Experiment  V. — To  130  cubic  inches  of  the  water  intro¬ 
duced  into  a  tubulated  retort,  the  neck  of  which  terminated 
under  a  wine-glass  filled  with  strontia  water,  and  standing 
inverted  in  the  same  fluid,  were  adtled  36  cubic  inches  of 
sulphuric  acid.^  A  disengagement  of  air  bubbles  took  place, 
which  rendered  the  siroiuia  water  turbid.  The  cloudiness 
disappeared  bv  the  admixture  of  muriatic  acid. 

EjXperiment  Vf. — Six  cubic  inches  of  fresh  prepared,  lime- 
water,  mingled  at  the  fountain  head  with  ten  of  the  saline 
water,  formed  a  cloudy  mixture,  which  again  was  rendered 
‘transparent  -by  a  few  drops  of  nitric  acid.  -  -- 

-  Experiment  VI 1. —  Papers  slightly  stained  with  carmine, 
'with  an  infusion  of  rhubarb,  and  with  turmeric,  suffered  no 
change  when  immersed  in  the  water  of  this  well.  - 

Experiment  VIII. — -I'w’o  grains  of  crystallized  hydrate  of 
strontia,  dropt  into  three  cubic  inches  of  the  saline  water, 
produced  an  abundant  precipitate,  both  in  the  water  taken 
fresh  from  the  well,  and  in  such  as  had  been  previously 
concentrated  bv  boiling.  Muriallc  acid  did  not  redissolve 
the  precipitate. 

Experiment  IX. — Concentrated  niiric  acid,  and  muriatic 
acid,  did  not  produce  a  change  when  added  either  to  ilie 
fresh  or  to  the  boiled  water. 

EjXperiment  X, — Two  grains  of  oxalic  acid,  dissolved  in 
one  cubic  inch  of  water,  either  fresh,  or  concentrated  by 
boiling,  occasional  a  considerable  turbid  ness  :  the  same 
effect  took  place,  wiien  five  grains  of  oxalic  acid  were  added 
to  three  cubic  inches  of  water  previously  mingled  with  two 
grains  of  potash. 

Experiment  XI. — Fluate  of  soda  rmd  oxalate  of  ammonia 
produced  a  copious  precipitate,  botli  in  the  fresh  water  and 
such  as  had  been  concentrated  by  evaprjralion. 
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^Experiment  XII»-rrOne  cubic  inch  of  a  solution  of  fresh 
prepared  green  sulphate  ,pf  iron^j  obtained  (according  tq 
Davy)  by  boiling  sqlphuret  of  iron  in  dilute  sulphuric  acid, 
when  added  to  12  cubic  inches  of  water  hepl  in  a  corked 
phial,  exhibited  thp  following  properties  : 

1.  In  6  hours  the  mixture  acquired  an  opal  colour. 

2.  In  12,  it  was  sensibly  turbid. 

3.  In  24,  a  coloured  precipitate  ensued. 

4.  In  36,  it' became  again  transparent,  having  deposited 
a  yellowish  brown  precipitate. 

Experiment  XIII.— 200  grains  of  fresh  prepared  white 
prussiate  of  iron,  (not  dried,  but  still  wet,)  on  being  diffused 
through  20  cubic  inches  of  water  at  the  fountain  h‘ ad,  ac¬ 
quired  a  blue  colour  after  having  been  kept  in  a  closed  phial 
for  24  hours.  Water  that  had  been  previously  boiled, 
changed  the  colour  of  the  white  prussiate  very  slightly. 

Experiment  XIV.— Silver  leaf,  gold  leaf,  and  copper  leaf, 
did  not  lose  their  lustre  on  being  immersed  in  the  water. 

Experiment  XV^,— T  wo  grains  of  nitrate  of  silver,  dissolved 
in  five  cubic  inches  of  the  water,  either  fresh  from  the  pump 
or  concentrated  by  boiling,  produced  a  copious  white  pre¬ 
cipitate,  which  retained  its  colour  in  the  dark  :  the  same 
effect  took  place  with  water  previously  miogled  with  a  few 
drops  of  nitric  acid. 

JL 

Experiment  XVI. — ^Two  grains  of  sulphate  of  silver  oc¬ 
casioned  a  dense  cloud  in  two  cubic  inches  of  fresh,  or  in  a 
like  quantity  of  boiled  water:  nitric  acid  did  not  restore  its 
transparency. 

Experiment  XVIl.— Five  cubic  inches  of  liquid  ammonia, 
added  to  15  of  water  highly  concentrated  by  boiling,  effected 
much  turbidness  after  suffering  the  mixture  to  stand  for  24 
hours. 

Experiment  XVIII. — Seven  grains  of  muriate  of  barytes, 
dropt  into  six  cubic  inches  of  the  saline  water,  produced  an 
abundant  precipitate,  which  was  insoluble  in  muriatic  acid  : 
the  same  effect  ensued  vvlien  nitric  or  muriatic  acid  had 
been  prevunislv  added  to  the  water. 

Experiment  XIX. — ff'en  drops  of  acetate  of  barytes  ren¬ 
dered  two  cubic  niches  of  the  saline  water  tinbid. 

Experimen 
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Experiment  XX. — The  water  which  had  been  acted  on 

by  acetate  of  baryies  in  the  preceding  process,  after  having 
been  filtered,  became  strongly  milky  on  letting  fall  into  it  a 
lew  drops  of  acetate  of  silver  ;  the  precipitate  was  soluble  in 
liquid  ammonia. 

Experiment  XXL — Acetate  and  nitrate  of  lead,  added  In 
the  proportion  of  one  grain  to  the  cubic  inch  of  the  saline 
water,  occasioned  a  white  cloud. 

Experiment  XXII, — Five  grains  of  phosphate  of  soda  pro¬ 
duced  no  change  in  two  cubic  inches  of  water  highly  con¬ 
centrated;  but  an  abundant  precipitate  ensued  when  one  cubic 
inch  of  a  neutral  solution  of  carbonate  of  ammonia  was  added. 

Experiment  XXIII. — One  cubic  inch  of  fresh  prepared  so¬ 
lution  of  hydro-sulphuret  of  strontia,  agitated  with  ten  of 
water  highly  concentrated,  instantly  occasioned  much  pre¬ 
cipitate. 

Experiment  XXIV. — Twelve  grains  of  crystallized  acetate 
of  1  ime  effected  no  change  in  four  cubic  inches  of  saline 
water.  If  the  same  quantity  of  nitrate  of  lime  was  added 
to  three  cubic  inches  of  the  water  concentrated  by  boiling, 
a  copious  white  powder  fell  down.  ' 

Experiment  XXV. — Five  cubic  inches  of  alcohol,  min¬ 
gled  with  ten  of  strongly  concentrated  saline  water,  occasion¬ 
ed  an  abundant  crystalline  precipitate. 

Experiment  XXVI. — Four  grains  of  arseniate  of  potash, 
dissolved  in  four  cubic  inches  of  the  w'ater,  produced  no 
change  after  havino;  been  suffered  to  stand  24  hours. 

Experiment  XXVII. — Five  grains  of  crystallized  potash 
rendered  three  cubic  inches  of  the  water  turbid ;  a  floccu- 
lent  precipitate  floated  on  the  surface,  after  suffering  the 
mixture  to  stand  undisturbed  for  six  hours. 

Experiment  XXVITI. — Tincture  of  galls,  either  prepared 
with  or  without 'alcohol,  produced  no  sensible  change,  whe¬ 
ther  ill  the  fresh  or  boiled  water ;  but  if  to  one  cubic  inch  of 
water,  concentrated  by  evaporation,  three  grains  of  oxy- 
murlaie  of  potash  and  six  of  nitrous  acid  were  added,  tinc¬ 
ture  of  galls  and  succinate  of  soda  then  produced  a  dark- 
coloured  precipitate. 

Experiment  XXIX. — Neither  prussiate  of  potash  nor 

li  4  prussiate 
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prussiate  of  lime  produced  any  change  when'  added  to  the 
water;  but  when  a  few  grains  of  nitrous  acid  and  oxy-rrm- 
riate  of  potash  were  previously  dissolved  in  it^  a  blue  preci¬ 
pitate  was  then  obtained.  ’  . 

From  these  prehminary  observations  w^e  are  led  to  be¬ 
lieve,  that  this  water  contains  carbonic  acid,  oxygen  gas, 
salts  with  a  base  of  lime,  salts  with  al>asebf  magnesia,  with 
oxide  of  iron,  with  sulphuric  acid,  wdfh  muriatic  acid.  See. 


Examination  of  the  Gaseous  Contents  of  the 
,  '  Water..  —  >  ' 

924  ^cubic  inches  of  the  saline  water,  fresh  taken  from 
the  spring,  vyere  introduced  into  a  retort'  connected  with 
the  mercurial  trough.  The  water  was  made  to  boil,  and  the 
gaseous  products  collected  over  mercury.  After  the  appara¬ 
tus  had  again  acquired  the  temperature  which  prevailed  at  the 
commencement  of  the  operation,  it  was  found,  by  the  addi¬ 
tion  of  barvtic  water,  that  48*28  cubic  inches  of  carbonic 
acid  gas  had  been  disengaged,  of  w'hich  12'73  therefore,  are 
contained  in  one  gallon  of  w'ater.  The  residuary  gaseous 
Iluids,  on  being  examined  by  the  test  of  phosphorus  and 
by  the  action  of  hydrosulphuret.  of  lime,  were  found  to  be 
composed  of  4*84  parts  of  atmospheric  air  and  16*12  parts 
of  oxygen  gas.  Hence  the  gaseous  contents  of  one  gallon 
of  the  saline  water  are  ; 

Cubic  inches. 

Carbonic  acid  gas  -  12*07 

Oxygen  gas  -  »  4*03 

Atmospheric  air  -  1*21 
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ANALYSIS. 

JEiXperimeni  I.-?-r924  cubic  inches  of  the  saline  water  bein'.^ 
evaporated  in  a  glass  retort  to  eight  cubic  inches,  w^ere  re¬ 
duced  to  dryness  in  a  glass  bason  at  a  temperature  of  224^ 
Fahr.'  The  mass  was  of  a  brilliant  white  colour it  tasted 
strongly  saline  and  bitter.  Its  weight  amounted  to  2296 


grains. 
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gr'uns,  which,  divided  by  four,  gives  374  grains  of  solid 
matter  for  every  gallon  of  the  water'. 

Experiment  II. — This  prodact,  being  levigated  with  alco* 
hoi,  was  digested  in  that  flu  d  in  the  void  for  six  days.  Tlie 
solution  was  decanted,  fresh  portions  of  alcohol  were  added, 
and  the  operation  repeated  successively.  The  insoluble  re¬ 
sidue  was  laid  aside  for  further  examination. 

Expei’iment  JII.-^The  alcoholic  solutions  being  mingled 
with  a  small  quantity  of  w'ater,  were  rendered  turbid  by 
acetate  of  ammonia  and  sulphate  of  silver ;  phosphate  of 
soda  employed  (according  to  Wollaston)  in  combination 
with  carbonate  of  ammonia,  produced  much  cloudiness. 

Experiment  IV. — I'he  mass  which  u’as  not  soluble  In 
alcohol  (Experiment  II.)  was  digested  in  eight  imivs  its 
own  wcio;ht  of  distilled  water.  suiTcred  fo  boil,  and  filtered. 

E^'perhnent  V. — I’he  insoluble  residue  of  the  preceding 
process  was  boiled  in  60  times  its  quantity  of  water;  but 
as  no  complete  solution  could  be  eifecied,  it  was  filtered, 
and  the  insoluble  part  collected. 

Experiment  VI.-^-This  Insoluble  powder,  which  resisted 
the  action  e)f  boiling  water,  being  dried,  was  covered  with 
muriatic  acid,  which  speedily  efl'ected  a  solution.  The  fluid 
was  decomposable  by  gallic  acid,  and  by  succinate  of  am¬ 
monia  it  was  evaporated  to  dryness  ;  over  the  dry  mass, 
nitrous  acid  was  abstracted  repeatedly,  and  lastly  the  whole 
was  re-dissolyed  iq  muriatic  acid. 

Experiment  VII. — The  obtained  muriatic  solution,  beinp^ 
concentrated  to  the  consistence  of  oil,  was  mingled  with 
liquid  ammonia  until  it  ceased  to  produce  a  precipitate. 
The  oxide  of  iron  thus  obtained  weighed  1 9  grains,  which 
indicated  7’ 13  carbonate  of  iron  in  each  e^allon  of  the 
water.  ' 

ExperimentYlW. — The  alcoholic  solution  (Experiment  II.) 
being  sufl’ered  to  si  and  ex[)osed  to  the  air  in  an  open  vessel 
for  six  days,  \\ as  covered  with  a  nudtitLide- of  crystids  ;  it 
was  evaporated  till  no  more  salt  appeared,  and  tlien  su-flered 

*  If  the  same  bulk  of  water  was  evaporated  in  a  glazed  bason  of  Wedge- 
wood-ware,  the  product  wa<!  sever,  per  ceiu.  less. 

■'  t© 
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to  cool.  The  crystallized  xiiiiriate  of  soda  weighed  severe 
grains. 

Experiment  — The  fiald  from  which  this  salt  had  been 
removed,  being  concentrated,  was  covered  with  sulphuric 
acid  and  evaporated  to  dryness.  The  glass  bason  with  its 
contents  was  lastly  heated  until  the  colour  of  litmus  paper, 
employed  for  covering  it,  remained  unaltered. 

Experiment  X. — The  solid  residue,  being  triturated,  was 
transferred  into  a  Florence  flask,  and  digested  in  four  times  its 
quantity  of  water,  and  the  insoluble  part  collected  on  the  filter, 

Experiment  XT. — The  saline  liquid  which  passed  the  Al¬ 
ter  having  been  highly  concentrated  by  evaporation,  was 
mixed,  boiling  hot,  with  a  solution  of  sub-carbonate  of 
potash  until  no  further  precipitate  fell  down. 

Experiment  XII. — The  carbonate  of  magnesia  produced 
being  dissolved  in  muriatic  acid,  and  the  solution  evaporated 
to  dryness,  yielded  160  grains  of  muriate  of  magnesia  :  40 
grains  of  muriate  of  magnesia  had  therefore  been  contained 
in  one  gallon  of  the  water. 

O  ^ 

Experiment  XIII. ^ — -The  insoluble  part  left  in  Experiment  X, 
was  boiled  with  six  times  its  quantity  of  sub-carbonate 
of  potash,  which  rendered  it  soluble  in  nitric  acid  :  the  ni¬ 
tric  solution  was  decomposed  by  sub  carbonate  of  ammonia, 
and  the  produced  precipitate  converteci  into  muriate  of  lime 
in  a  direct  manner.  It  yielded  144  grains  of  muriate  of 
lime,  which  gives  36  grains  of  muriate  of  lime  to  each  gal¬ 
lon  of  w'ater. 

Experiment  XIV. — To  render  the  nature  and  presence  of 
the  substances  so  far  detected  as  certain  as  possible,  an 
alcoholic  solution  equal  to  that  operated  on  was  evaporated 
to  dryness,  covered  with  sulphuric  acid,  heated,  and  again 
evaporated  to  dryness. 

Experiment  XV. — The  dry  mass  being  dij^csted  in  water, 
the  fluid  filtered  and  evaporated,  yielded  sulphate  of  mag¬ 
nesia.  The  remaining  insoluble  substance  was  dissolved  in 
boiling  water,  and  decomposed  by  nitrate  of  barytes;  and 
lastly,  another  portion  of  the  substance  extracted  by  alcohol 
was  digested  in  muriatic  acid  decomposed  by  sub-carbonate 

of 
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of  potash,  and  the  product  heated  to  redness.  Thus  the 
presence  of  the  obtained  carbonate  of  iron,  of  muriate  of 
lime,  and  muriate  of  magnesia  was  established. 

Experijnent  XVI. — 'J'he  aqueous  fluid  left  in  Experl- 
rnent  IV.  being  concentrated,  did  not  disturb  the  solutioa 
ol  muriate  of  platina,  nor  was  it  rendered  turbid  by  oxalate 
of  ammonia:  it  was  therefore  mingled  with  alcohol  till  no 
liiore  cloudiness  ensued,  evaporated  till  a  strong  pellicle  ap¬ 
peared,  and  the  crystalline  mass  dried.  The  remaining 
fluid  was  again  evaporated  and  suffered  to  crystallize;  the 
sale  produced  being  muriate  of  soda,  could  not  be  obtained 
free  from  sulphuric  acid  ;  it  was  dissolved  in  water,  tot^ether 
with  that  portion  obtained  in  Exper.  VUL,  and  then  de¬ 
composed  by  nitrate  of  silver.  Tiie  p'recipitate  produced 
taking  235  grains  of  muriate  of  silver  to  be  equal  to  loo  of 
muriate  of  soda,  indicated  219*75  muriate  of  soda  in  each 
gallon  of  the  water. 

Expeinment  XVII. — The  fluid  being  completely  freed 
from  muriate  of  soda  was  highly  concentrated,  and  mlnjjled 
whilst  hot  with  a  solution  of  sub-carbonate  of  })otash  ;  a 
copious  precipitate  fell  dowm,  which,  being  thoroughly  ig¬ 
nited,  indicated  98*25  sulphate  of  magnesia  in  cacli  gallon 
of  water,  taking  136*68  of  magnesia  to  be  equal  to  100  of 
sulphate  of  magnesia. 

JCxperiment  XV  1 1 1. — The  fluid  left  in  the  preceding  ex¬ 
periment  was  again  evaporated,  the  sulphate  of  n^Uash  in¬ 
troduced  separated,  by  causing  the  whole  to  crystallize  into 
a  solid  mass,  heating  it  slowly,  and  decanting  the  liquid 
sulphate  of  sotla  by  adding  a  few  drops  of  water.  On  re¬ 
peating  this  operation  for  several  times  successivelv,  the 
sulphate  of  soda,  was  obtained  pure  from  the  sulphate  of 
potash  ;  it  amounted  to  80*01  in  the  gallon  of  water. 

Experiment  XlX. — ^'I'he  fluid  leit  in  Experiment  V.  was 
rendered  turbid  by  nitrate  of  barytes  and  oxalate  of  ammonia, 
which,  together  with  its  great  insolubility,  proved  it  to  be 
sulpliaie  of  liipe;  it  was  decomposed  by  barytes  water:  the 
solution  (taking  100  parts  of  sulphate  of  bar'/tes  to  be  pro¬ 
duced  bv  71  of  sulphate  of  lime)  ind. cited  85*01  sulpliate 
of  Jime  to  be  contained  in  eacli  gallon  of  the  water. 
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The  analysis  leaving  nothing  further  to  be  done^  the  con¬ 
tents  of  this  water  may  be  stated  as  follows,  viz. 


Contents  in  one  Gallon, 

Jn  o7ie  Pint. 

Grains. 

Grains. 

Muriate  of  soda  - 

219-75 

27*46875 

Sulphate  of  magnesia 

98*25 

12*28125 

Sulphate  of  soda 

80*01 

10*00125 

Muriate  of  magnesia 

4000 

5* 

Muriate  of  lime  -  - 

36*00 

4*5 

Carbonate  of  iron 

7*15 

*89375 

Sulphate  of  lime 

85*01 

10*62625 

566-17 

70*77125 

Cubic  inches. 

Cubic  inches. 

Carbonic  acid  gas 

12*07 

1*50875 

Oxygen  gas  " 

4*03 

'  *50375 

Atmospheric  air  -  - 

1-21 

*15125 

17*31 

2*16375 

[To  be  continued.} 

V.  Essay  upon  Machines  in  General,  By  M,  Carnot^ 
Mernher  of  the  French  Institute^  ^c,  &^c, 

[Concluded  from  vol,  xxx.  p.  S2Q.] 

Fourth  Corollary. 

XXVI.  I  HAVE  proved  (XIX)  that  the  indeterminate 
equation  (F)  contains  all  the  laws  of  equilibrium  and  of 
movement  in  hard  bodies  ;  I  now-  go  further,  and  I  say 
that  this  equation  agrees  equally  with  bodies  which  are  not 
so,  and  consequently  this  general  law  extends  indiscrimi¬ 
nately  to  all  bodies  in  nature.  In  fact,  when  several  bodies, 
which  are  not  hard,  act  upon  each  other,  in  any  given 
manner,  if  we  conceive  the  movement  that  each  particle 
would  have  taken,  if  it  had  been  free,  as  decomposed  into 
two,  one  of  which  is  what  it  would  have  really  taken,  the 
other  will  be  destroyed ;  whence  it  evidently  follow-s,  that 
if  the  bodies  had  been  hard,  and  had  not  bad  other  move¬ 
ments 
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ments  than  the  latter,  there  would  have  been  an  equilibnuni : 
these  destroyed  movements  are  therefore  subjected  to  the 
same  laws,  have  the  same  relations  to  each  other,  and,  lastly, 
may  be  determined  in  the  same  manner  as  if  the  bodies  were 
hard,  i.e.  by  the  general  equation  (F).  I'his  equation  (F) 
is  not  confined  therefore  to  hard  bodies,  it  also  belongs  to 
all  the  bodies  in  nature,  and  consequently  contains  all  the 
laws  of  equilibrium  and  of  movement,  not  only  for  the  first, 
but  even  for  all  the  others,  whatever  may  be  their  degree  of 
compressibility  :  but  the  difi'erence  consists  in  this  ;  that  we 
may,  with  respect  to  hard  bodies,  suppose  u  =  V  in  such 
a  manner  that  smY  \J  cosine  Z  =  0  becomes  one  of  the  de¬ 
terminate  equations  of  the  problem,  whereas  this  does  not 
take  place  vvhen  the  bodies  are  of  a  different  nature  :  it  is 
therefore  this  determinate  equation,  which  is  the  same  with 
the  first  fundamental  equation  (E),  it  is,  I  say,  this  deter¬ 
minate  equation  which  characterizes  hard  bodies,  and  con¬ 
sequently  it  is  absolutely  necessary  to  employ  it  at  Itjast  im¬ 
plicitly  in  all  questions  concerning  these  bodies  ;  and  wiili 
respect  to  any  other  kind  of  bodies,  we  must,  Ijesides  the  de¬ 
terminate  equations,  which  we  may  obtain  by  ascribing  to  u 
in  the  indeterminate  equation  (F)  different  known  values— 
we  must,  I  say,  also  extract  from  it  one  which  is  analogous 
to  the  equation  (E),  and  wdiich  expresses  in  some  measure 
the  nature  of  these  bodies,  in  the  same  way  as  the  latter  (E) 
expresses  that  of  hard  bodies.  But  as  this  inqulrv  has  but  a 
very  indirect  relation  to  machines  properly  so  called,  wc 
shall  at  present  confine  ourselves  to  examining  the  case 
where  the  degree  of  elasticity  is  the  same  w^ith  respect  to  all 
bodies,  i.  e.  Lei  us  suppose,  that  in  virtue  of  elasticity 
the  bodies  exercise  upon  each  other,  pressures  n  times  as 
great  as  if  the  bodies  were  hard,  n  being  the  same  for  all 
the  bodies  of  the  system  ;  let  us  next  suppose  that  the  pres¬ 
sure  and  the  restitution  are  made  in  an  indivisible  instant, 
although  in  strictness  that  would  be  impossible.  This  being 
done  : 

The  reciprocal  pressures  F  becoming  n  F,  will  have 
among  them  the  same  relations  as  if  the  bodies  were  hard  ; 
therefore  their  results  m  U  will  not  have  changed  their  di¬ 
rections, 
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rections,  but  will  merely  have  become  n  times  as  girat  dB 
they  would  have  been  if  the  bodies  had  been  hard  :  this 
being  done^  since  W  is  the  result  of  V  and  we  have  V 
cosine  Z  =  W  cosine  Y  U :  thus  the  equation  (E)^  for 
which  we  are  seeking  one  analogous,  may  be  put  under  this 
form  W  U  cosine  Y  ■—  «?  U*  =-  O.  Now,  according 
to  what  has  been  said,  we  must,  in  order  to  apply  this  equa- 


U  .  . 

tlon  to  the  case  in  question,  place —  in  place  of  U,  without 

n 

any  change  upon  Y  *  therefore  in  the  case  we  are  examining 


U 


m\j^ 


the  equation  will  be  s  m'W  cosine  Y  ~  ^  =  0 ;  of 

71  72  2 

by  multiplying  by  72^,  nsm  W  U  cosine  Y  s  m  =  0  5 
or  on  account  of  W“  cosine  Y  V  cosine  Z  +  U,  we 
n 


shall  have 


1 


^?72VLF  cosine  Z  —  s  711  :  thus  this 


72 


equation  will  be,  with  respect  to  the  bodies  in  question^) 
what  the  equation  (E)  is  with  respect  to  hard  bodies  ;  and 
even  the  latter  is  the  particular  case  where  we  have  72  = 
as  is  evidciit. 

When  72  =2,  it  is  the  case  of  bodies  perfectly  elastic,  and 
the  equation  becomes  2  5  772  V  U  cosine  Z  q-  5  772  =  0  ; 

but  this  equation  relative  to  bodies  perfectly  elastic  may  be 
expressed  in  a  known  and  more  simple  manner,  as  follows  : 
Since  W  is  the  result  of  V  and  U,  we  have  by  trigonometry 
q-  q-  2  V  U  cosine  Z ;  and  therefore  S7n  W^=: 
smY^  q-  5mU-q-2  smYU  cosine  Z.  Adding  to  this 
equation  that  found  above,  and  reducing,  we  have  ^  772  W“ 
=  5  772  V%  which  is  precisely  the  principle  of  the  preserva¬ 
tion  of  active  forces,  i,  e.  this  preservation  is,  with  respect 
to  perfectly  elastic  bodies,  what  the  equation  (E)  is  with 
respect  to  hard  bodies,  as  we  undertook  to  prove* 


First  Remark. 

XXVII.  I  shall  not  dwell  on  the  particulaf  conse¬ 
quences  which  1  might  draw  from  the  solution  of  the  pre¬ 
ceding  problem  ;  but  shall  n^erely  remark,  that  llie  velocities 
W,  V,  U,  being  always  in  proportion  to  the  three  sides 
3  of 
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cf  a  triangle,  trigonometry  may  furnish  the  means  of 
giving  a  great  number  of  different  forms  to  the  fundamental 
equations  (E)  and  (F)  3  and  I  shall  content  myself  with 
•  indicatini’-  one  of  them,  which  is  remarkable  on  account  of 
the  method  contrived  by  geometricians,  of  referring  move¬ 
ments  to  three  plans  perpendicular  to  each  other;  which 
gives  a  great  deal  of  elegance  and  simplicity  to  the  solutions. 

Let- us  imagine,  therefore,  at  pleasure,  three  axes  perpen¬ 
dicular  to  each  other ;  and  let  us  conceive  that  the  veloci¬ 
ties  W,  V,  U  and  are  each  of  them  decomposed  into 


three  others  parallel  to  these  axes, 
us  call 

This 

being  done,  let 

Those  which  answer  to  W, 

W' 

Tliose  which  answer  to  V, 

V" 

Those  which  answer  to  U, 

U' 

U" 

Those  which  answer  to  21, 

u\ 

u",  u'^' ,  - 

Now  if  we  pav  a  little  attention,  we  shall  easily  see  that  the 
first  fundamental  equation  (E)  may  be  placed  under  this  form_^ 
smV'  \j'  -f  s  m  V"  U"  s  m  W'"  =  0;  and  the  second 

(F)  under  the  latter  s  m  u  U'  sm  u"  XJ"  s  m  iC"  U'"  =  0  j 
because  in  general  every  quantity  which  is  the  product  of 
two  velocities  A  and  B,  by  the  cosines  of  the  anode  com- 
prehended  betw’een  them,  is  equal  to  the  sum  of  three  other 
products  A'  B'  -f  A"  B"  +  A"'  B'"  ;  A'  A"  A'",  being  the 
estin.ated  velocity  A  of  these  three  axes,  and  B'  B"  B'"  being 
the  estimated  velocity  B  in  the  ratio  of  these  same  axes  : 
i.  e.  A'  being  the  velocity  A,  and  B^  the  velocity  B,  esti¬ 
mated  parallel  to  the  first  of  these  axes  ;  A"  and  B"  the  same 
velocities  A  and  W  estimated  parallel  to  the  second  axis, 
A"'  and  B"'  the  same  velocities  estimated  parallel  to  the  third 
axis  :  this  is  easily  proved  by  the  elements  of  geometry. 

In  the  case  of  equilibrium,  the  first  of  these  transformed 
equations  is  reduced  to  0  =  0;  and  the  second,  because  in 
this  case  \V  =  U,  becomes  s  m  21'  s  m  21"  s  m 

2^''' W^''^  =  0 ;  which  expresses  all  the  conditions  of  the 
equilibrium. 

When  the  movement  changes  by  insensible  degrees,  we 
have  found  (XXV.)  that  the  fundamental  equations  become 
s  mW  p  t  cosine  R  —  ^  V  V  =  G,  and  sm  up  d  t  cosine 

r  --  smud 
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r  —  s  mud  (V  cosine  ?/)  =  o  ;  therefore  by  decomposing  p 
into  three  other  forces  parallel  to  the  three  axes,  if  these 
component' forces  are  designated  by  p',  p'\  the  preceding 
equations  will  become,  the  first,  smW  p'  dt  s  mY"  p"  d  t 
4-  A' m  V'"  p'”  d  t  =  6'  V'  +  s  m  V"  V"  +  5  m  V'" 

d.  V'";  and  the  second,  s  m  u’  p' d  i  -f  s  m  21''  p"  d  t 
s  m  u'"  p'"  d  t  =  s  mu'  d\'  4-  s  m  u”  d  V"  ^  sm  u'"  d  V'"  t 
tlnally,  in  the  case  of  equilibrium,  the  first  will  vanish, 
and  the  second  will  be  reduced  to  s  m  u'  p  4-  .•>  m  ?/'  p"  -f- 
1  m  u'^'  p’'  =  0. 

Second  Remark. 

XXVIII.  Hitherto  I  have  regarded  wires,  rods,  levers,  &c, 
as  bodies  making  of  themsdves  part  of  the  system.  And 
this  hypothesis  entirely  conforms  to  nature;  but  one  thing 
indispensably  necessary  to  observe  is,  that,  strictly  speaking, 
there  is  probably  no  absolutely  fixed  point  in  the  universe, 
no  obstacle  absolutely  immoveable  ;  the  fulcrum  of  a  lever 
is  not  so,  because  it  is  supported  upon  the  earth,  which 
is  not  fixed  itself;  but  the  mass  of  which  is  almost  infinitely 
great  in  comparison  of  those  the  action  and  reaction  of 
which  upon  each  other  we  generally  consider  in  machines  : 
in  order  to  move  the  hypomochlion  of  a  lever,  w^e  must 
also  put  in  motion  the  globe  of  the  earth  ;  and  it  is  so  in 
fact,  however  feeble  be  the  powers  which  act  upon  the  ma¬ 
chine  *  :  the  quantity  of  movement  which  they  produce  upon 
it,  is  equal  to  the  resistance  of  the  hypomochlion  ;  but  tins 
finite  quantity  of  movement  distributing  itself  into  a  mass 
almost  infinitely  great,  there  results  to  this  mass  a  velocity 
almost  infinitely  small,  and  this  is  the  reason  why  this  move¬ 
ment  is  not  sensible,  and  may  be  neglected  in  practice. 

Hence  it  follows,  that  what  we  call  immoveable  obstacles 
in  mechanics,  are  nothing  else  than  bodies  the  mass  of 
which  is  so  considerable,  and  consequently  the  velocity  so 
small,  that  their  movement  cannot  be  observed.  \Vc  shall 
therefore  approach  nearer  nature,  by  considering  the  obstacles, 

*  M.  Carnot  does  not  exhibit  here  his  usual  accuracy.  If  the  power  ap¬ 
plied  to  the  lever  belonged  to  any  other  system  than  that  of  the  earth,  the 
earth  would  be  moved;  but  in  the  case  of  the  fact  here  assumed,  it  is  not 
moved,  even  in  an  inimitely  small  degree, — Edit, 


or 
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or  fixed  points,  as  moveable  bodies,  as  well  as  all  the  others  ; 
but  of  a  mass  infinitely  larsfe,  or,  what  comes  to  the  same 
thing,  as  bodies  of  an  infinite  density,  and  which  do  not 
'ditfcr  from  all  the  other  bodies  of  the  system  except  in  this 
point.  Hence  a  considerable  advantage  will  result,  as  we 
shall  b(;  able  to  make  the  system  into  which  these  bodies 
enter,  take  any  given  geometrical  movements;  for  the  instant 
vv'e  suppose  these  obstacles  moveable  like  all  other  bodies, 
they  will  become  susceplible’of  assuming  any  movements, 
and  the  general  svstem  must  be  regarded  as  an  assemblage 
of  bodies  perfectly  moveable  :  consequently,  the  quantities 
of  movements  absorbed  by  the  obstacles  may  be  estimated 
as  with  respect  to  all  the  other  parts  of  the  system  ;  in  such 
a  manner,  that  if  we  call  R  the  reshtance  of  anv  siven  fixed 
point,  this  quantity  R  will  be  in  the  equation  (F),  with  re¬ 
spect  to  the  point  in  question,  what  in  U  is  with  respect  to 
the  body  ;  w’e  shall  therefore  find  by  this  equation,  this 
same  quantity  R  like  all  the  other  forces  m  U,  w'hich  could 
not  be  the  case  by  considering  the  obstacles  as  absolutely  im¬ 
moveable,  without  having  recourse  to  some  new  mechanical 
principle,  which  we  must  have  made  concur  with  the  general 
equation  (F),  in  order  to  attain  the  complete  elution  of  each 
particular  problem.  Thus  this  method  of  considering  the 
fixed  points  is  not  only  the  most  conformable  to  nature,  as 
w'e  have  said  before,  but  also  the  simplest  and  the  easiest. 

As  to  the  wires,  rods,  or  any  other  portions  of  the  system, 
the  masses  of  which  may  be  supposed  to  be  infinitely 
small,  we  may  neglect,  i.  e.  suppose  each  of  their  mole¬ 
cules  m  equal  to  zero,  or,  what  comes  to  the  same  thinsr, 
regard  their  density  as  infinitely  small,  or  as  nothing  :  our 
equation  (F)  will  therefore  become  independent  of  these 
quantities,  /.  e.  the  same  as  if  w'e  had  abstracted  these 
masses  from  the  bodies;  and' it  is  thus  that  we  shall  easily 
find  the  mathematical  theory  of  each  machine,  i,  e,  by  mak¬ 
ing  the  abstraciloiiS  spoken  of  (VIII.) 

XXIX.  From  this  remark  it  results,  that  although  there 
is  only  a  sino-le  kind  of  bodies  in  nature,  vve  distinjruish  them 
however,  for  the  facility  of  calculations,  into  three  different 
classes,  which  are,  ist.  Those  which  we  consider  as  what 
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they  really  are,  and  as  nature  presents  them  to  uS,  i.  e. 
which  are  of  a  finite  density.  2d.  Those  to  which  we  ascribe 
a  density  infinitely  great,  and  which,  for  this  reason,  must 
be  regarded  as  sensibly  fixed  and  immoveable.  3d.  Those 
to  which  we  ascribe  a  density  infinitely  small,  or  null, 
and  which,  consequently,  by  their  inertness,  oppose  n6  re¬ 
sistance  to  their  change  of  state.  In  practice  we  generally 
regard  as  such,  wires,  rods,  and  generally  all  bodies  which 
do  not  influence  sensibly, ^  by  tJiyeir  proper  mass,  the  changes 
which  happen  in  the  system ;  but  which  are  solely  regarded 
as  means  of  communication  between  the  different  agents 
^hich  compose  it. 

Third  Remark. 

'  XXX.  After  having  treated  of  equilibrium  and  of  move¬ 
ment  in  general,  as  much  as  my  principal  object  permitted, 

1  shall  pass  to  what  regarcls  more  particularly  what  we  com¬ 
monly  understand  by  machines  ;  for  although  the  theory  of 
every  kind  of  equilibrium  and  movement  alwa^  s  enters  into 
the  preceding  principles,  since  there  are  only,  according  to 
the  first  law,  bodies  which  can  destroy  or  modify  the  move¬ 
ment  of  other  bodies ;  nevertheless  there  are  cases  where 
we  make  abstraction  of  the  mass  of  these  bodies,  merely 
for  the  purpose  of  considering  the  effort  they  make  r  for  ex¬ 
ample,  when  a  man  draws  a  body  by  a  wire,  or  pushes  it 
by  a  rod,  w^e  do  not  introduce  into  the  calculation  the  mass 
of  this  man,  nor  even  the  effort  of  which  he  is  capable,  but 
solely  that  which  he  exerts  upon  the  point  to  which  he  ap.- 
plies  it  5  i.  e.  the  tension  of  the  v/ire,  if  it  is  by  drawing  that 
it  acts,  or  the  pressure,  if  it  be  by  pushing;  and  w'ithout 
considering  whether  it  be  a  man,  an  ammal,  a  weight,  a 
spring,  or  a  resistance  occasioned  by  any  obstacle,  ot  by  the 
vis  inertice  of  a  moveable  body'^,  a  friction,  an  impulse  caused 

by 

*  Any,  body  which  we  force  to  chang'e  its  state  of  re|)Ose,  or  of  moveitient,. 
resists  (XI.)  the  agent  which  produces  the  change ;  arrd  it  is  this  resistance 
which  we  call  vis  inertice.  In  order  to  find  the  value  of  this  force,  we  must 
decompose  the  actual  movement  of  the  body  into  two,  one  of  which  is  that 
which  It  wfill  have  the  instant  afterwards ;  for  the  other  will  be  evidently 
j^iat  which  must  be  destroyed,  in  order  to  force  the  body  to  change  its  state;  ‘ 

*.  e.  ther 
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by  a  current  oF  air,  or  water,  8cc.  We  give  in  general  the 
name  of  power  to  the  efFort  exerted  bv  the  agent,  i.  e.  to 
that  pressure  or  tension  by  which  it  acts  upon  the  body  to 
which  it  is  applied;  and  we  compare  these  difTerent  efforts 
without  regarding  the  agents  which  produce  them,  because 
the  nature  oF  the  ati’ents  cannot  change  the  Forces  W'hich 
they  are  oblio-ed  to  exercise  in  order  to  Fulfil  the  different 
objects  For  which  macinnes  are  destined  :  the  machine  itselF, 
F.  e.  the  system  oF  fixed  points,  obstacles,  rods,  levers, 
and  other  intermediate  bodies,  which  serve  to  transmit  these 
different  efforts  From  one  agent  to  another;  the  machine^ 
itselF,  I  say,  is  considered  as  a  body  stripped  oF  its  inertness  : 
its  proper  mass  (when  it  is  necessary  to  have  res^ard  to  it, 
whether  on  account  oF  the  movement  which  it  absorbs,  or 
on  account  oF  its  gravity  or  oF  other  motive  Forces  with 
which  it  may  be  animated,)  is  regarded  as  a  Foreign  power 
applied  to  the  system  ;  in  a  word,  a  machine  properly  so 
called,  is  an  assemblage  oF  immaterial  obstacles,  and  of 
moveable  particles  incapable  of  reaction,"  or  deprived  of  iri^ 
ertness,  i.  e.  (XXiX.)  a  system  of  bodies  the  densities  of 
which  are  infinite  or  nothing.  To  this  system  w^e  imagine 
that  different  external  agents,  in  the  number  of  which  w^e 
comprehend  the  mass  oF  the  machiue,  arc  applied,  and  trans¬ 
mit  their  reciprocal  action  by  the  intermedium  of  this  machine. 
It  is  the  pressure  or  other  effort  exercised  by  each  agent  upon 
this  intermediate  body,  which  w'e  call  force  or  power  ;  and 
the  relation  which  exists  between  these  different  Forces, 
Forms  the  subject  of  the  inquiry,  which  has  For  its  object  the 
theory  of  machines  properly  so  called.  Now,  it  is  in  this 
point  of  view  that  we  proceed  to  treat  of  equilibrium  and 
of  movement ;  but  a  force  taken  in  this  sense  is  not  the  less  a 
quantity  of  movement  lost  by  the  agent  which  exercises  it^ 
W'hatever  this  agent  may  be  in  other  respects,  whether  it  acti’ 
upon  the  machine  by  draw  ing  it  by  a  cord  or  by  pushing 
it  by  a  rod  ;  the  tension  of  this  cord,  or  the  pressure  of  this 

I 

i.  e.  the  resistance  which  it  opposes  to  tliis  chan^,  or  its  vis  inertia?;  whence 
it  is  easy  to  conclude,  that  the  vis  intiiici?  of  any  body  is  the  result  of  its  dctucit 
movemtni,  and  of  a  movement  equal  and  directly  opposed  to  lhaZ  which  itshculd 
have  the  instant  afl^'rtvur.ds. 
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rod,  expresses  both  the  effort  which  it  exercises  upon  the  ma¬ 
chine,  and  the  quantity  of  nidvement  which  it  loses  itself  by 
the  reaction  it  undergoes  :  if,  therefore,  we  call  that  force, 
this  quantity  F  will  be  the  same  thing  with  that  which  is 
expressed  by  mU  in  bur  equations  *.  Thus,  if  we  call  Z 
the  angle  comprehended  between  this  force  F,  and  the  ve¬ 
locity  u,  which  the’  point  would  have  where  we  suppose  it 
applied,  if  we  make  the  sysleiu  assume  any  geometrical 
movement,  the  general  equation  (F)  will  become  s  F  u  co¬ 
sine. Z  =  0  {  '^A).  'It  is  therefore  Under  this  form  that  we 
shall  immediately  emplov  this  equation,  by  means  of  which 
we  may  apply  whatever  we  can  mention,  to  any  imagi¬ 
nable  kind  of  force  ;  and  the  principles  exposed  in  this  first 
part  will  serve  us-  to  develop  the  'a^’eneral  properties  of  ma¬ 
chines  properly  so  called,  w^hich  are  the  object  of  the  en¬ 
suing  division  of  the  present  work. 

r  .  n  ■  ,  _  . 

[To  be  continued.] 

VI.  On  the  Stratificalion  of  Matlock  in  Derbyshire,  point¬ 
ing  out  a  Mistake  of  the  late  Mr.  John  Wkitehukst, 
relative  thereto;  and  on  the  TransnivfaLion  of  Lime  to- 
Silex.  By  Mr.  John  FATiEY,  Mineralogical  Surveyor » 

To  Mr.  Tilloch. 

SIR, 

X  HE  late  Mr.  John  IVliitehUrst ,  in  his  Inquiry  into  the 
original  State  and  Formation  of  the  Earth, ’h  has  giv'en  sec¬ 
tions  of  the  strata  to  be  found  in  various  parts  of  Derbyshire, 

*■  It  is  evident  thut  the  quantity  of  movement  lost  in  tT,  h  tHe  result  of  the 
movement  which' the  body  :ii  would  have  had  the  instant  affetwards,  if  it 
had  been  free,  ahd  of  the  movement  equal,  and  direccl-r  opposed  to  that 
which  it  >vill  really  assume :  now  the  first  of  these  two  movements  is  itself 
the  result  of  the  actual  movement  of  w,  and.  of  its  absolute  motive  force; 
therefore  m  U  is  the  result  of  three  forces,  which  are  :  its  absolute  motive 
force,  its  actual  quantiy  of  movetnent,  ind  the  quantity  of  movement  equal 
and  directly  opposed  to  that,  which  it  should  have  the  instant  after :  but  ac- 
cOi ding  to  the  preceding  . note,  these -two  last  quantities  of  movement  have 
for  their  result  the.  -cis  inertia;  -.-therefore  m  U  or  F  is  the  result  of  the  motive 
fpree  of  TO  and  of  its  vix  hicrtia  i.  e  the  fon'e  exercised  ly  any  ^jv’eit.  hody^  at 
tack  i-nstunt,is  the  resuUof  its  absolute  iRutive  force  and  of  its  vis  inertia;. 

which. 
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which,  excepting  the  want  of  proportion  in  his  horlzontai 
distances  and  some  few  mistakes,  ir.lo  which  he  was  led  by 
too  great  a  deptiulence  on  his  favourite  theories,  are  by  far 
the  best  views  of  the  structure  of  the  erviSt  of  the  earth 
v.Juch  I  have  any  where  seen.  The  romantic  valley  in  which 
iMatlock  baths  are  situated,  w’as  one  which  Mr.  White¬ 
hurst  examined  ;  and  he  has  o-iven  a  section  crossirur  the 
same  at  the  High  Tor,  a  stupendous  rock,  lising  almost 
perpendicularly  from  the  river  Derwent,  which  hurries  along 
at  its  foot.  Mr.  W.,  as  will  be  seen  by  the  copy  of  his 
section  in  the  upper  part  of  the  drawing  w’hich  accompanies 
this  (Plate  11.)  considered  the  strata  under  the  Derwent 
in  this  })lac€  to  have  been  broken,  and  those  on  the  west 
sfoe  as  sunk  down  ;  thereby  occasioning  that  great  difference 
in  the  heijiht  of  the  rock,  on  the  east  and  west  sides  of  the 
river,  wliich  strikes  every  beholder  w'ith  astonishment.  On 
extending  my  examination  of  the  strata  of  Derbyshire  into 
this  neighbourhood,  I  saw  abundant  reasons  for  concluding, 
that  the  rocks  facing  Matlock  High  Tor  are  not  materially 
disturbed  from  their  original  position,  (except  that  the  dip  of' 
the  whole  is  much  greater  than  formerly,)  by  the  violent 
action  from  above,  which  has  torn  up,  aiid'completely  car¬ 
ried  away,  the  superficial  strata,  and  denudated  all  the  strata 
now  to  be  seen  in  this  part  of  Derbyshire,  and  part  of  Staf¬ 
fordshire  adjoining,  a  fact  which  did  not  escape  the  sagacity 
of  Air.  Whitehurst — (page  1 93  and  others  of  his  Inquiry)-— 
had  he  but  hit  on  a  cause  more  adequate  than  the  one  he 
mentions,  for  the  removal  and  disappearance  of  such  vast 
masses  of  matter,  as  are  here  wanting,  to  complete  the 
known  order  and  arrangement  of  the  British  strata  ;  w  hich 
I  hope  in  due  lime  to  be  able  to  show  to  be  as  regular  and 
certain,  in  this  dislocated  and  broken  country,  as  in  any 
other  part  of  Ivno-land.  ’  • 

Messrs.  Joim  and  Gcoj'ge  Nut  (all,  land -surveyors  of  this 
place,  to  whose  extensive  and  minute  acquaintance with  tlie 
soils  and  circumstances  of  the  county  I  have,  been  much 
indebted,  having  furnished  me  with  tfie  exact  horizon trd  di¬ 
stances  across  this  extraordinary  valley,  in  a  strau'bt  litio 
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from  the  small  clump  of  firs  on  Riber  Hill,  (situated  about 
200  yards  N.W.  fr(;m  the  hamlet  of  that  name,)  to  the 
clump  of  firs  on  Masson  Lovvj  at  the  edg..  of  the  parish  oi 
Borsal^  I  have  been  at  some  pains  to  ascertain  the  extent 
and  position  of  the  strata  in  this  line,  which  fortunately 
passes  just  over  the  High  T'or,  and  is  sufficiently  near  to  the 
line  which  Mr.  Whitehurst  describes  across  the  Tor,  to 
admit  of  a  fair  comparison  therewith.  My  section,  in  the 
lower  part  of  the  drawing  (Plate  11.)  will  show,  that  the 
strata  preserve  an  exact  parallelism,  ir>  rising  from  under 
Riber  Hill  to  form  Masson  Hill  ;  and  that  the  latter  would 
have  been  of  a  height  unequalled  by  any  bill  in  this  part  of 
the  country,  but  for  the  denudation  which  it  has  suffered. 
The.  lime*stone  shale  seeming  to  form  the  point  of  separa¬ 
tion  .between  the  carboniferous  strata  and  those  which  soma 
havedeiiominated  primitive,  I  have  made  this  my  point  of 
corapanscin,  for  naming  the  principal  Derbyshire  strata,  and 
have  denominated,  the  lime-stones  and  toad-stbnes,  the  first, 
second^  third,  &c.,  in  order  below  this ;  and  the  gtit-stoncs 
and  coal  shales'  the  first,  second,  third,  &c.,  above  it,  in 
the  order  in  which  they  occur.  The  extent  of  the  present 
section  is  not  sufficient  towards  the  east,  for  showing  the 
first  coal -  shale,  as  t  he  same  is  seen,  covering  the  first  or  Mill- 
stone-grit  Rock,  on  the  eastern  slope  of  Riber  Hill.  It  will 
be  perceived  by  the  corresponding  numbers  and  hatchings 
in  Mr.  Whitehurst’s  and  my  sections,  that  I  make  the  se¬ 
cond  lime-stone  (or  dun-stone  as  the  miners  call  it)  to  co¬ 
ver  the  basiern  slope  of  Masson  Hill  in  this  line,  except  at 
the  foot  of  the  High  Tor,  wdiere  the  same  is  torn  away,  so, 
as  to  expose  about  13  acres  of  the  surface,  of  the  second 
loadstone,  surrounded  and  covered  on  every  side  by  the  se¬ 
cond  lime-stone,  and  svhich  in  its  turn  is  seen'  covered  by, 
the  first  toadstone,  and  then  by  the  first  lime-stone,  in  pro¬ 
ceeding  either  north  or  south,  along  the  turnpike- road,  from 
off  the  second  toadstone  in  front  of  the  High  Tor  :  a  little 
further  south,  the  shale  also  crosses  the  river,  and  covers 
the  lime-stone  for  a  fe^hbrt  distance  in  a  trougby  or  abmpt 
break-down  of  the  meagures  ;  of  which  troughs  numerous 
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instances  are  here  to  be  met  with,  covered  by  pieces  of  the 
upper  measures,  sometimes  almost  detached  from  the  mass 
ot  such  covering  strata. 

Although  1  differ  from  Mr,  Whitehurst  as  to  the  fissure 
under  the  face  of  the  High  I'or,  and  as  to  valleys  being  ge¬ 
nerally  so  broken  ;  yet  J  doubt  not  but  this  county  furnishes 
numerous  instances  of  valleys  so  broken,  in  places  where 
the  plane  of  the  strata  takes  a  new  direction  or  dip,  as  Mr. 
W.  supposed  them  to  do  on  each  side  of  the  'For  (H)  in  his 
section.*— The  front  of  the  Hieh  Tor  is  in  the  ran<re  of  the 
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Seven  rakes  Mine;  and  almost  the  whole  of  the  perpendi¬ 
cular  rocks  therein  are  covered  with  spar,  and  other  matters 
peculiar  to  the  skirts  of  veins,  or  are  of  the  nature  of  riders, 
which  I  find,  not  to  consist  of  fragments  of  the  adjoin¬ 
ing  rocks,  as  most  authors  have  described  them  to  be,  but 
confusedly  crystallized  masses,  occupyii:kg  and  filling  the 
cavities  left  between  the  skirtings  of  spar  and  ore,  whidh 
the  sides  of  the  vein  had  in  the  wider  parts  thereof  pre¬ 
viously  received.  A  large  portion  of  all  the  lime-stone 
cliff's  which  I  have  examined  in  this  county,  seem  to 
owe  their  origin  to  rake-velns  running  parallel  to  their 
ficcg,  and  to  have  had  their  perpendicular  facades  pre* 
served  to  the  present  time,  by  the  facing  of  vein-stuff  and 
rider,  with  which  they  are  coated. 

Allow  me,  sir,  the  liberty  liere  to  notice  the  opinions  of 
Mr,  Hume,  on  the  identity  of  silex  and  oxygen,  which  I 
have  read  in  the  Spth  and  30ih  volumes  of  your  useful 
work,  for  the  purpose  of  mentioning,  that  however  far  his 
doctrines  may  be  repugnant  to  those,  which  chemists  are  at 
present  disposed  to  treat  as  orthodox,  yet  that  such  mu§t,  I 
think,  have  to  prepare  themselves  for  still  greater  innova¬ 
tions,  on  their  lists  of  supposed  elemeniarv substances,  when 
the  operations  of  Nature  in  her  grand  laboratory,  wherein 
the  strata  of  the  earth  were  formed,  and  were,  by  their  mu¬ 
tual  action,  reduced  to  their  present  state,  come  to  be  more 
closely  and  minutely  examined. 

1'he  transmutation  either  of  lime  into  silex,  or  silex  into 
lime,  can,  I  think,  be  doubted  by  no  one,  who  will  attei?- 
tively  examine  and  consider  the  surface,  of  cither  of  lh6 
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four  llm^-stone  rocks  (.exhlbhed  In  the  section  Plate  fT.) 
which  qoiTjpose  the  lime^stone  soils. of  this  county.  Mr. 
Hume  (vol.  XXX.  page  275  and  276)  would  contend  for  the 
last,  of  these  changes but  1  conceive  .the  evidence  here  to 
be  strongly  in  favour  of  a  change  of  the  hine-stone  into 
rotten-stone,  chert,  and  other  siliceous  substances,  and  even 
into  vegetable  mould  cojitaining  a.  large  portion  of  silex  ; 
for  here  the  fra2:ments  of  lime-stone,  the  fourth  in  parti¬ 
cular,  assume  that  .bluuted.  nodular ’shape,  when  exposed 
on  the  surface  (often  surrounded  by-a  coating  of  rotten-^ 
stone),  which  Mr.  Hume  (page  276)  considers  as  evidence 
of  loss  in  the  primitive  mass.*’  The  lower  beds  of  the 
first  lime-stone  rock,  which  are  so  much  admired  for  the 
beautiful  assemblage  of  entrochi  which  they  contain,  when 
exposed  on  the- surface  by- the  obhque  fracture  of  the  strata 
in  particular  places,  as  on  the  N.E.  skirts  of  Masson  Hill, 
near  to  Salter’s  Way  in  this  parish,  are  found  among  the 
vegetable  soil  converted -into  masses  of  chert,  with  the  shells 
also  changed  4;o  that  substance':  how  much  more  probable 
is  it,  that 'these  chert  blocks  on -the  surface  are  changed 
from  Time^  than  that  the  ’  whrde  mass  of  Timc-&tonc  (in 
which  state-  these  entrochi  beds  are  alw'ays,*  I  believe, 
found,  except  near  to  the  surface)  has  been  changed  from 
silex  to  lime?:  May  not  silex,  lime,  oxygen,  and  others  of 
our.supposed'elements,  all  be  compounds,  or  modificaiians 
of  some,  perhaps,  unknown  substances  ?  and  haw  other¬ 
wise  can  we  account  for  the  same  stratum  (or  rather  assem¬ 
blage  of  strata)  producing 'concoctions  or-rm>dules,  upon  an 
immense  scale,-  of  rock-salt,  of  jrypsum,  of  sienite,  of 
slate,  .:aud  perhaps  of  other- substances,  equally  distant  iu 
the  chemist’s  list  of-mineral  relations  ?-  I  allude  here  to  the 
strata  called  by  Mr.  S/fti/Zz,  and  the  Somerset  colliers,  the 
red  ground',  or  red  earth,  from  that  being  its  prevailing 
colour^  in  which  salt  will  be  found  - imbedded  in  Cheshire 
and  other  place.s,  gypsum  in  this  and  various  other  counties, 
sienite  and  slate  iu  Charnwood  -Forest  in  Leicestershire,  and 
in  other  places,  perhaps  wherever .  any/ such  are  met  with  in 
Lnglapd.  Hoping  that  I  shall,  ere  long,  see  the  attention 
of  practical  chemists  and  mineralogists  fumed,  iu  right 
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earnest,  to  the  examination  of  the  British  sgtrata,  before  the 
subject  is  forestalled  by  the  researches  of  our  industriovu 
neighbours  on  the  Continent,  1  remain,  sir, 

your  obedient  servant,  Jojw^’  Faket, 

^atlock,  Derbyshire, 

May  18,  1808.  • 

- ,  .  - - -  I -  r-^i  I,  I,  I,  , 

VJJ.  On.  JSlaliing.  Btj  Johjn  Care,’  Esq.*'^ : 

Theory  of  Mailing,  .  .  _  , 

X' HE  Interior  of  a  barley  grain  consists  of  two  distinct  parts, 
a  minute  germ,  destined  to  elongate  into  the  future  plant, 
and  a  portion  of  tarinaceoas  and'  mucilaginous  niatier,  stored 
up  expressly  for  its  future  conversion  into  saccharine,. as  tiifi 
pabulum  of  the  germ  in  the  earliest  stage  of  its  vegetative 
existence,  ..  ..  '  -  ■ 

The  germ  Itself  consists  of  tw'o  very  different  parts,  this 
plumula  (acrospire  in  malting)  and  tlie  radicle  or  root;  both 
are  united  at  the  same  end  of  the  grain,  but  in  germinating, 
the  radicle  very  soon  pi'erces  the  husk,  and  separating  inio^ 
several  fibres  elongates  downwards,  while  the  acrospire,  bui 
much  more  slowly,  advances  through  the  body  of  thegrain,- 
and  piercing  the  opposite  end,  soon  shoots  up  into  a  green 
blade,  leaving  the  husk  of  the  corn  empty,  and  perfectly 
exhausted  pf  its  fornier  contents. 

The  radicle  is  much  more  rapid  in  its  formation  and 
grpwth  than  the  acrospii-e,  because,  as  it  is  destined  to  pre¬ 
pare  and  transmit  to  the  stem  nearly  aJl  its  pabula,  it  is  ne¬ 
cessary  that  it  should  be  sufficiently  matured  to  perform  this 
office  by  the  lime  the  acrospire  has  con-sumed  the  store 
which  provident  Nature  had  laid  up  for  it  in  the  grain. 

There  is  no  difficulty  in  comprehending  the  first  dawnings 
of  vegetative  life  in  the  germination  of  Lai  lev  :  the  grain 
placed  under  favourable  circumstances  of  moisture  and  warmth 
imbibes  both,  and  swells  much  ;  ihp  radicle,  lying.. nearest 
to  the  exterior,  is  the  most  susceptible  of  these,^it  swells 

*  From  Papers  preseTiied  to  the  House  of  Covirnous  delating  to  the  Sprinkling 
if  Malt  cri  the  Pioue.  Ordered  to  be  primed  lOth  of  August,  1807. 
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most  and  first,  and  under  its  new  combination  of  moisture 
acquires  an  attraction  for  the  oxygen  of  the  atmosphere. 
The  oxygen,  as  it  becomes  fixed,  produces  two  powerful 
eOTects,  it  gives  up  that  portion  of  latent  heat  which  held  it 
in  a  gaseous  state,  and  by  its  fixation  enters  into  a  new 
comhinaiion  with  the  farina  of  the  grain,  converting  it  into 
411  oxide,  or  in  other  words  into  a  saccharine. 

The  stem  part  of  the  germ,  previously  swelled  by  the 
moisture,  and  now  invigorated  by  the  heal  produced  from 
the  fixation  of  the  oxygen,  acquires  an  attraction  for  the 
newly-formed  saccharine,  assimilates  it  to  itself,  and  in  the 
chemical  action  of  union  which  ensues,  vegetative  life  is 
developed. 

Such  simply  is  the  natural  process  of  germination  in  every 
species  of  seed,  though  here  restricted  to  bailey  ;  and  it  is 
important  to  remark,  that  the  heat  arising  from  the  fixation 
of  the  oxyg'm  is  the  same  which  first  becomes  sensible  in 
the  couch,  and  afterwards  continues  to  show  itself  in  diffe¬ 
rent  degrees  amongst  the  corn  on  the  working-floors,  and 
in  the  nice  adjustment  and  due  regulation  of  this  heat  con¬ 
sists  the  most  important  part  of  the  manipulations  of  malting. 

The  formation  of  the  saccharine  in  the  grain  is  slow  and 
proecressi'.^e  as  the  acrospire  requires  it,  and  hence  it  may 
easily,  be  conceived  that  between  its  first  formation  and  final 
consumption,  there  must  be  a  period  of  time  when  the 
largest  s  proportion  abounds  in  the  grain,  and  this  is  the 
proper  time  for  throwing  the  corn  upon  the  kiln. 

Mr.  Heynoldson,  in  his  evidence,  states  that  the  saccha¬ 
rine  previously  exists  in  the  barley,  and  that  the  process  of 
malting  only  develops  a  substance  which  was  already  pre¬ 
sent  in  the  gram  ;  but  this,  like  several  other  of  his  philo¬ 
sophical  assertions,  is  so  contrary  to  the  natural  fact,  as  ob¬ 
viously  to  refute  itself.  The  chemical  and  natural  characters 
of  malt  difter  so  essentially  from  those  of  barley  as  clearly 
to  prove  that  there  has  been  not  a  mere  devefopment  of  a 
thing  present,  but  an  entire  change  of  the  original  substance 
into  another. 

Practice  of  Malting. 

Malting  then  is  noihiiig  more  than  the  promotion  of  a 
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healthy  germination  of  the  barley  up  to  that  period  when 
the  largest  proportion  of  saccharine  has  been  formed  ;  nor 
can  any  thing  he  more  obvious  than  that  in  a  variety  of 
modes  to  accomplish  this,  one  must  he  superior  to  all  the  rest, 
and  that  not  locallv,  but  every  where,  because  nature  is 
every  where  the  same,  hi  every  natural  process,  a  varyiitg 
of  the  means  will  necessarily  produce  a  difference  in  the  end; 
and  in  the  two  modes  of  malting,  by  watering  on  the  floors, 
or  omitting  to  do  so,  there  is  so  material  a  difference,  not 
merely  in  the  use  or  disuse  of  the  .water,  but  in  the  time, 
management,  and  other  circumstances^  that  the  one  cannot 
but  be  superior  to  the  other  in  tlie  quality  of  its  respective 
commodilv. 

*  V 

A  single  instance,  I  believe,  cannot  he  produced  of  any 
natural  process  whatsoever,  wherein  Nature  perm  tstlTc  em¬ 
ployment  of  two  different  means  to  produce  preeisclv  the 
same  end.  The  application  of  this  to  the  question  of  maltr 
ing  will,  I  humbly  presume,  be  sufficiently  obvious,  by  se¬ 
parately  considering  the  diff  erent-  branches  of  the  case.  - 

The  Radicle, 

I'his  is  by  much  the  most  important  organ  in  malting: 
without  a  root  the  grain  will  never  germinate,  and  with  too 
much,  the  substance  of  the  corn  will  be  exhausted,  ^nd  the 
malt  on  that  account  will  be  light  and  unproductive.  'This 
has  hitherto,  I  believe,  either  not  been  sufficientlv  knowm 
or  attended  to  ; — in  this,  as  in  every  other  natural  process. 
Nature  herself  affords  the  best  explanation. 

On  the  ricliest  and  best  lands  the  roots  of  barley  are  short, 
and  the  plant  large  and  strong;  but  on  loose  and  poor  soils 
the  roots  are  long,  and  the  stem  small  and  weak.  In  the 
one  case  the  root,  havino;  readily  found  wdiat  it  was  in  search 
of,  stops';  but  in  the  otlier.  Nature  is  com})ellGd  to  expend 
much  of  the  ])abu]um  on  the  more  ignoble  part  of  her  pro¬ 
duction.  On  the  floor  of  a  malt-house  the  grain  is  worse 
situated  than  on  the  loosest  and  poorest  laud  ;  for  it  con¬ 
tains  no  soil  at  all,  and  if  permitted,  the  root  there  w'ould 
run  out  to  some  inches  in  length,  and  almost  wholly  ex- 

haust 


44 


On  Mailing'. 

t 

haust  the  substance  of  the  corn.  To  prevent  this  is  one  of 
the  principal  objects  in  the  manufacture  of  malt^  and  hence 
too  a  just  criterion  is  afforded  for  estimating  the  merit  of 
different  methods  of  working  ;  for  that  method  which  will 
accomplish  the  full  malting  of  the  barley  with  the  least  pos¬ 
sible  root  is  so  far  unequivocally  the  best,  because  such 
malt  will  have  expended  the  least  portion  of  itself  on  an  ob¬ 
ject  entirely  unproductive.  Now  there  is  perhaps  no  one 
circumstance  wherein  the  Hertfordshire  method  of  iTialtin,<y 
differs  so  distinctly  from  the  watering  system,  as  in  its  short 
and  comnarativelv  small  radicle.  This  may  be  very  clearly 
collected  from  many  parts  of  the  evidence,  for  the  watering 
party  even  seem  to  have  made  a  merit  of  it,  by  endeavouring 
to  show  that  their  own  steepings,  from  the  larger  quantity 
of  root  which  they  contained,  approached ’and  even  ran  into 
floor  charges  far  beyond  the  Hertfordshire  steepings  ;  and 
they  thence  endeavoured  to  infer  that  a  larger  opening  was 
left  in  the  latter  for  fraud,  by  the  introduction  and  mixing 
of  corn  privately  steeped.  It  is  indeed  certainly  true  that 
the  Hertfordshire  mode  of  working  gives  the  floor  gauges 
low,  aiid  the  other  high  5  but  with  this  the  question  of  fraud 
has  very  little  to  do,  for  mixing  is  seldom  if  ever  practised 
in  whole  floors;  but  the  short  and  small  radicle  of  the  one, 
and  long  bushy  root  of  the  other,  are  decisive  characteris¬ 
tics  which  are  admitted  by  themselves,  and  which  would,  in 
my  humble  judgment,  stamp  a  decided  superiority  on  the 
Hertfordshire  malt. 

That  the  radicle  is  actually  formed  from  the  body  of  the> 
barley  is  too  obvious  to  require  any  proof,  and  indeed  it  is 
universally  admitted  to  be  so  ;  and  as  it  is  afterwards  burnt  off 
on  the  kiln,  and  becomes  mere  waste,  every  particle  of  mat¬ 
ter  which  it  unnecessarily  takes  from  the  substance  of  the 
corn  is  just  so  much  loss  ;  and  though  this  has  not  been  at 
all  adverted  to  in  the  inquiry  before  the  committee,  it  does 
in  fact  constitute  one  of  the  most  important  portions  of  the 
subject,  for  it  actually  is  the  expenditure  of  the  substance 
of  the  barley  on  the  root,  by  working  it  too  much  out, 
which  is  the  chief  cause  why  malt  manufactured  under  the. 
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forcing  system  of  watering  the  floors  is  lighter  and  less  pro¬ 
ductive  than  the  malt  made  by  the  Hertfordshire  mode, 
without  waterincT. 

The  Acr aspire. 

In  the  malting  trade  a  ijreat  diversity  of  opinion  prevails 
as  to  how  far  the  vegetation  of  the  acrospire  should  be  car¬ 
ried.  d'his  arises  from  a  notion,  very  general  among  malt¬ 
sters,  that  just  so  far  as  the  acrospire  penetrates  the  grain, 
it  becomes  malted,  and  that  the  impenetrated  part  remains 
imchaiiy;ed  barley.  I  trust,  however,  that  I  shall  soon  show 
liiere  is  nothino;  either  of  truth  or  nature  in  this  notion. 
The  evidence  of  Messrs.  King  and  Clough  sufficiently  esta¬ 
blishes  that  the  best  malt  is  made  when  the  acrospire  pro¬ 
ceeds  only  two  thirds  tlirough  the  grain,  and  it  is  my  present 
purpose  to  prove  that  their  opinion  and  practice  are  sup¬ 
ported  by  the  natural  reason  of  the  case. 

I  have  already  stated  that  it  is  the  radicle  which  first  ac- 
quires  an  attraction  for  the  oxygen  of  the  atmosphere,  com¬ 
municating  it  progressiv^ely  to  the  interior  substance  of  the 
barley,  and  formino;  by  its  fixation  and  union  with  the  fa- 
riiia  the  first  saccharine;  and  that  afterwards  the  plumula, 
or  infant  stem,  requires  an  attraction  for  theaiewly  formed 
saccharine,"  and  by  its  chemical  action  is  pushed  into  vege¬ 
table  life..  - 

In  this  statement  a  solution  is  g'ivcn  of  the  question  of 
tfie  acrospire,  and  the  truth  really  is,  that  the  radicle  is  the 
only  natural  organ  winch  malts  the  barley,  or,  in  other 
words,  oxidites  the  interior  substance,  and  forms  the  whole 
of  the  saccharine,  while  the  acrospire  is  simply  employed  in 
feeding  upon  it,  and  from  thence  acquiring  its  aaovvth  and 
bulk. 

This  obvious,  and  I  trust  just  and  natural  distinction  in 
the  oflices  which  Nature  assigns  to  each  of  those  different 
members  of  the  plant,  sufficiently  explains  why  the  barley* 
maybe,  and  actually  is  perfectly  malted  by  the  Hertford¬ 
shire  method,  though  the  acrospire  has  proceeded  only  two 
thirds  through  the  grain,  because  in  the  more  slow  and  na¬ 
tural  grovvtli  of  the  acrospire,  the  root  has  fiad  trine  to  malt 

the  interior  substance  beyond  it,  and  even  to  the  extreme 
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end  of  the  corn’,  whereas  in  the  more  UilnatitfJll  dt* 

the  watering  mode,  the  aerospire  is  driven  forward  as  rapidly^ 
though  without  havinf!:  any  immediate  cormection  with  the 
oxidatifhi ;  and  thus  an  accidental  occurrence  has  been  er¬ 
roneously  mounted  up  into  a  cause.  It  is  material  td  re- 
fiiark,’  that  in  brewings  the  aerospire  is  insoluble,  a4id  al¬ 
ways  appears  so  among  the  spent  grains  j  henCe  the  largef 
it  grows  the  more  k  contributes  to  waste. 

'  'The  fireceding  account  of  the  radicle  add  aerospire  so  faf 
simplifies -the  question  of  malting  as  to  concentrate  it  to  this 
limited  rule,  that  that  mode  of  working will  necessarily 
the  best  which  can  accomplish  the  full  malting  of  the  barley 
with  the  smallest  radicle  and  aerospire ;  for  both,  as  I  have 
already  shown,  are  supported  from  the  interior  substance^ 
and  just  in  proportion  as  they  are  advanced  in  bulk,  that 
portion  of  the  malt  which  yields  the  fermentative  extract 
will  be  diminished. 

On  page  40  of  the  printed  evidence  Mr.  Delafield  states, 
that  he  has  found  malt,  made  by  sprinkling,  to  yield  from 
15  to  20  pounds  weight  in  four  bushels  less  than  an  equal 
quantity  of  malt  which  had  not  been  watered;  and  on  pao^e 
43  Mr.  Martirrena  declares,  that  sprinkled  malt-afibrds'only 
64  pounds  of  extract,  when  a  like  quantity  of  nnwatered 
malt  gave  as  high  as  84  pounds  :  other  passages  of  the  evi¬ 
dence  also  prove,  that  watered  malt  is 'lighter,  and  on  that 
account  less  productive,  than  the  Hertfordshire  malt ;  but 
no  explanation  of  the  Hnmediate  cause  of  so  fnateriai  a  dif¬ 
ference  is  anv  where  attempted  here  :  however,  I  would 
humbly  submit  the  true  cause  to  lie  in  the  comparative 
smallness  both  of  the  root  and  aerospire  in  the  Hertfordshire 
malt,  whereby '  less  of  the  substance  of  the  grain  is  con¬ 
sumed,  and  that  it  is  the  long  and  bunchy  root  and  large 
aerospire  of  watered  malt  that  render  it  so  light  and  unpro¬ 
ductive.  -  - .  ,  ' 

: :  j  .  Temperature  of  the  Floors  in  Malting, 

Thei^e  is  no  one  cireurnstaiice  in  the  manufacturino- of 

O 

good-malt  that  merits  so  constant  and  careful  an  attention 
to  the  working  floors  as  this  temperature.  There  is  a  certain 
iBaximum  ef  heat  that  is  the  best  adapted  to  malting,  and 

with 
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with  which  the- vegetation  will  proceed  in  the  safest  and 
most  natural  order ;  either  above  or  below  this  temperature 
is  a  disadvantage,  but  an  excess  and  fluctuation  of  heat  are 
highly  Injurious  in  a  malt-house.  In  whatever  way  the 
floors  are  worked  the  temperature  will  continue  to  rise  in 
proportion  to  the  time  they  lie  undisturb^id,  and  the  only 
method  of  checking  the  rise  is  by  turning  them. 

Moisture  is  the  remote  cause  of  all  heat  in  vegetable  sub- 
$tanccs,  heaped  together,  and  containing  a  farinaceous  or 
starchy  matter.  This  matter  passes  into  a  state  of  fermen¬ 
tation,  attracts  oxvgcn  from  the  atmosphere,  which  in  its 
fixation  parts  with  the  latent  heat  it  was  before  combined 
with,  and  this  accumulating  in  the  heap  will  frequently  rise 
to  inflammation.  The  heat  of  a  dunghill,  moist  hay-rick^ 
wet  barley,  and  all  other  similar  heaps  of  wet  vegetable 
matter,  originates  in  one  and  the  same  natural  cause.  la 
floors  of  malt  the  heat  is  always  in  proportion  to  the  quan¬ 
tum  of  moisture  and  repose  of  the  floor.  > 

7'he  chief  object  in  a  well  regulated  malt-house  is  not 
only  to  preserve  the  floors  in  one  equable  state  of  tempera¬ 
ture  from  the  cistern  to  the  kiln,  but  more  especially  to 
preserve  every  part  of  the  same  floor  in  an  equal  warmth, 
A  departure  from  this  produces  an  unequal  vegetation.  la 
the  Hertfofdshire  method  of  working,  as  there  never  is  any 
increase  of  moisture  after  the-  corn  leaves  the  cistern,  aa 
equable  and  steady  ten)perature  in  both  of  the  preceding 
cases  can  be  preserved  with  lauch  certainty  ;  but  under  the 
practice  of  watering  the  floors  it  is  not  practicable  to  main¬ 
tain  the  same  equal  degree  of  temperature  either  in  the  pro¬ 
gress  of  the  floors  to  the  kiln,  or  in  the  diflerent  parts  of 
the  same  floor  ;  and  the  consequence  is,  that  a  forced,  a  flue** 
tuating,  and  an  unequal  vegetation  is  induced  in  the  same 
steeping:,  and  the  malt  thereby  becomes  greatly  injured.  It 
is  heat  in  the  first  instance  that  dissipates  the  water  wbich 
the  grain  had  imbibed  in  the  cistern,  and  renders  subsi^quenfi 
watering  necessary.  The  floors  cannot  be  heated  without 
an  expenditure  of  moisture,  for  the  warmth  sweats  the  wa*» 
ter  out  of  the  corn,  and  when  the  floor  is  turned,  the  mois-* 
tur«  on  tho  husk  flies  off  by  evaporation  :  heiioe>  t-bougb 

the 
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the  water  at  first  the  cause  of  the  heat,  the  heat  again 
renders  more  water  indr&pensable.  The  floors  in  Hertford¬ 
shire  are  never  watered,  simply  because  they  are  never  heat¬ 
ed  j  and  it  is  the  coo!  state  in  which  they  are  kept  in  the 
early  stage  of  malting  that  preserves  the  original  moisture^ 
and  induces  that  slow  and  natural  vegetation  so  necessary 
to  prevent  the  substajice  of  the  grain  from  being  run  out.  • 

Mr.  Reynoldson,  in  his  evidence,  states  that  the  water 
imbibed  in  the  cistern  is  employed  in  forming  the  root,  and 
that  the  root  afterwards  is  employed  in  supplying  the  grain, 
and  hence  he  infers  that  fresh  water  is  necessary  on  the 
floors.  This  description  is  tolerably  just  when  applied  to 
the  watering  practice,  but  by  no  means  so  in  that  of  the 
Hertfordshire.  In  the  former  the  cistern  water,  as  I  have 
already  stated,  is  nearly  all  expended  in  the  first  five  or  six 
days  by  the  employment  of  heat  to  drive  out  a  rapid  vegeta¬ 
tion  of  the  root,  but  in  the  latter,  seven  or  eight  days  are 
employed  to  vegetate  a  less  root.  It  is  in  this  that  the  two' 
practices  differ  from  each  other. 

Mr.  Reynoldson  also  states  that  the  water  received  into 
the  grain  becomes  decomposed,  and  after  such  decompo¬ 
sition  exudes  from  the  grain  in  a  state  unfit  for  vegeta¬ 
tion,  and  hence  he  again  infers  the  necessity  of  fresh  water 
bv  sprinkling.  This  is  another  of  that  gentleman’s  unphilo- 
sopbical  assertions  which  is  without  foundation  :  in  the 
chemical  analysis  of  water  only  two  products  are  obtained, 
viz^  hydrogen  and  oxygen  ;  and  these,  when  separated,  have 
never  yet  appeared  in  any  other  form  than  that  of  gases. 
The  decomposed  water  of  Mr.  Reynoldson  is  nothing  more 
than  the  pure  water  imbibed  in  the  cistern,  and  injudiciously 
sweated  out  on  the  surface  of  the  grain. 

Flinty  Malt. 

Much  is  said  in  the  evidence  about  flinty  malt,  and  the 
agents  of  the  watering  party  insinuate  that  watering  the  corn 
ori  the  floors  will  best  prevent  it  j  I  have  however  much 
reason  for  believing  the  contrary.  Flint  is  allowed  to  differ 
essentially  from  the,  original  substance  of  the  barley,  and  its 
formatimi  m  the  mail  is  tlicrefore  tmquestionablci.  It  con¬ 
sists 
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sists  df  little  hard  knobs  or  ends  in  the  gralil,  whlgh  are 
insoluble,  and  so  far  impoverish  the  malt.  Its  natural  cause, 

I  am  well  convinced,  resides  in  the  heat  improperly  given 
to  young  floors,  more  especially  of  watered  malt.  This 
heat  occasiohs  the  glutinous  riiucilage  of  the  barley  to  run 
into  a  clammy  substance,  somewhat  like  birdlime,  envelop¬ 
ing  part  of  the  farina,  and  inspissating  first  on  the  working 
floors,  and  afterwards  on  the  kiln,  hardening  into  tliat  sub¬ 
stance  called  in  the  trade  flint  ]  and  as  heating;  the  young 
floors  is  a  common  practice  with  the  w^atering  party,  and  can 
only  happen  in  Hertfordshire  from  the  neglect  of  the  work^ 
men,  it  is  surely  reasonable  to  conclude  that  the  watering 
system,  amongst  its  other  evils,  wilkbe  the  principal  source 
of  flinty  malt.  . 

Flavour  of  Malt, 

A  great  deal  is  said  by  the  agents  for  watering,  on  the  sub¬ 
ject  of  their  being  enabled  to  make  their  malt  of  a  superior, 
flavour  by  sprinkling  ;  but  the  c|uestion  of  flavour,  wlien 
applied  to  pale  or  common  malt,  resolves  itself  into  this 
Simple  fact,  that  that  malt  which  is  w’orked  in  the  most  pure, 
clean,  and  natural  manner,  wdll  be  the  most  free  from  all 
adventitious  and  improper  flavour; 

While  pale  malt  is  working  on  the  floors,  ^11  that  can  be 
done  is  not  to  give,  but  to  guard  it  from  any  peculiar  flavour. 
On  the  kiln  the  case  is  widely  different;  therc^  just  in  pro¬ 
portion  as  the  fire  is  urged,  slowly  or  rapidly,  less  or  more, 
of  flavour  and  colour  will  be  given  to  the  malt:Tit  Is  in  this 
w'ay  only  that  all  malt,  expressly  intended  for  the  brew'ing 
of  porter,  has  its  peculiar  flavour  and  .colour  p'lven  to  it  * 
but  the  flavour  of  ale,  generally  speaking,  is  derived  from  a  . 
different  source  ;  this  latter  arises  from  the  union  of  a  pe¬ 
culiar  oil  of  a  greenish  colour,  naturally  abounding  in  hops, 
with  a  portion  of  the  unfermented  wort,  and  the  mucilaize 
and  alcohol  of  the  fermented  part  ;  these,  judiciously  blended 
together  in  a  due  proportion,  give  to  aie  all  its  agreeable  - 
taste ,  but  the  palate  being  an  arbitrary  organ,  and  differing 
widely  in  different  places,  no  established  rule  can  be'lald  down 
for  adjusting  the  flavouring  of  ale :  in  some  places  the  sweet 
taste  of  the  malt  is  rec|uired  to  be  pl’ctty  full  m  the  mouth, 
Vul.  31.  No.  121;  June  1S08;  D  by 
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by  leaving  a  larger  proportion  of  the  unfermented  wort  5 
while  in  others  it  is  required  to  be  almost  entirely  dissipated 
I  by  a  more  complete  fermentation,  and  between  theae  a  va¬ 
riety  of  flavour  may  easily  be  imagined. 

What  has  been'said  will  be  sufficient  to  explain  the  case 
as  far  as  regards  that  flavour  which  it  is  desirable  to  obtain : 
but  there  is  another  point  of  view  in  which  it  is  to  be  con¬ 
sidered,  and  that  is,  those  bad  flavours  which  malt  acquires 
in  its  progress  through  a  manufacturing  state,  and  which 
greatly  depreciate  its  value.  The  principal  of  these,  and  in¬ 
deed  the  only  one  with  which  the  present  inquiry  is  imme¬ 
diately  connected,  is  that  of  mouldy  malt,  arising  from  the 
vegetation  ceasing  after  having  made  some  pi  ogress,  most 
of  the  grains  which  are  bruised  by  being  trodden  under  the 
feet  of  workmen  or  others  while  in  a  state  of  malting,  pass 
into  a  mouldy  or  putrid  state ;  but  the  principal  source  of 
mouldy  malt  is  in  wet  grain  buried  under  other  corn,  and 
too  long  excluded  from  the  influence  of  the  atmosphere  :  a 
simple  experiment  will  sufficiently  illustrate  tms  ,  if  a  sam 
pie  of  half  malted  barley  be  placed  under  a  bell-glass,  air¬ 
tight  at  the  bottom,  the  corn  will  vegetate  freely  until  the 
inclosed  oxygen  is  all  consumed,  when  the  vegetation  will 
cease,  and  the  grain  will  pass  into  a  state  of  decay  similar  to 
mouldy^malt,  and  the  more  moist  the  grain  was  when  in¬ 
closed  under  the  glass,  the  sooner  it  will  become  mouldy. 

In  watering  011  the  floors  it  is  invariably  the  practice  to 
turn  over  the  grain  immediately  after  it  has  been  sprinkled, 
hence  the  wet  corn  is  placed  at  the  bottom,  and  it  will  ne¬ 
cessarily  happen  that  some  of  this  will  again  be  thrown  un¬ 
dermost  in  the  subsequent  turnings,  and  this  cannot  fail  to 
destroy  the  vegetation  and  render  such  grain  mouldy,  and 
not  only  the  grains  individually  dead,  but  all  others  with 
which  they  happen  to  come  in  contact  will  acquire  a  dis- 
o-ustim>-  taint,  which  will  afterwards  materially  affect  the 
flavour  of  the  liquor  drawn  from  the  malt. 

[To  be  continued.] 
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Vni.  Ckeniical  Examination  of  the  Pollen  or  the  fecunda¬ 
ting  Dust  of  the  Date  Tree  of  Egypt — Phcenix  dacty- 
lifcra.  By  A.  F.  Fourcuov*. 

§  I.  Introduction, 

M  .  Delille,  one  of  the 'learned  men  who  accompanied 
Bonaparte  in  his  expedition  to  Egypt,  sent  me  a  quantity  of 
pollen  or  the  fecundating  dust  of  tlie  date  tree  {phoenix 
dactylifera  Lin.).  'Fhis  dctst  escapes  from  the  anthera',,  or 
small  sacs,  which  contain,  it  so  easily,  and  in  so  large  a  quan¬ 
tity,  that  whenever  seen  at  sun  rise,  at  a  disi.'ince  it  resem¬ 
bles  a  mist  which  surrounds  the  date  trees.  M.  Delille  col¬ 
lected  it  by  causing  some  branches  of  male  date  trees  to  be 
shaken  in  a  room  hung  round  with  napkins,  to  which  the 
pollen  adhered. 

I  ought  here  to  mention  a  very  remarkable  fact  published 
by  M.  Michaux,  on  the  subject  of  the  fecundating  principle 
of  the  palm  date  tree.  This  naturalist  travelled  in  Persia, 
when  several  usurpers  w^ere  in  arms  contending  for  portions 
of  that  vast  empire.  The  different  parties,  alternately  victo¬ 
rious,  penetrated  into  the  provinces  ;  and  in  order  to  reduco 
the  inhabitants  more  speedily,  they  burned  all  the  male,  in¬ 
dividuals  of  the  date  tree.  The  most  dreadful  famine  would 
have  desolated  these  unhappy  countries,  if  ihe  Persians  had 
not  taken  the  precaution  to  keep  in  reserve  the  pollen  of  the 
antherae,  and  to  use  it  for  fecundating  the  female  individuals. 
This  observation  proves  that  the  dust  of  the  phoenix  dacty- 
lifer  a  preserves  its  fecundating  property  for  a  long  time. 
It  seems  they  kept  it  eighteen^years  without  its  having  lost 
this  virtue.  I  am  therefore  of  oprnion  that  the  pollen  of  ih©' 
date  tree,  brought  by  M.  Delille,  and  contained  in  thick 
paper  parcels,  has' undergone  no  alteration. 

Upon  opening  the  packets,  I  found  the  fecundating  dust 
dry,  of  a  sulphur  yellow,  sufficiently  compressed  to  have 
been  neither  moistened  nor  heated,  and  well  enoujrh  de¬ 
fended  from  the  external  air  to  prevent  all  bad  influence. 


*  From  /tiivalti  du  Museum  d'llisloirc  KutuTellc,  tome  i. 
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There  was  a  sufficient  quantity  of  it  (nearly  10  ounces) 
to  mdke  a  v6ry  extensive  chemical  examination ;  and  it 
was  the  first  lime  that  a  similar  occasion  in  modern  chcr 
niistry  had  occurred  of  analysing  this  interesting  substance. 
It  brought  to  my  recollection  what  I  had  seen  sixteen  years 
ago,  in  consequence  of  the  kindness  of  M.  Tessier,  who 
then  sent  me  a  small  quantity  of  the  pollen  of  flax.  I  re¬ 
member  that  the  experiments  made  in  my  laboratory  at  this 
period,  when  the  means  of  analysis  were  not  so  perfect  as 
they  are  now,  had  been  so  unsatisfactory  that  I  did  not 
think  it  worth  v^hile  to  publish  them.  On  the  present  occa¬ 
sion  every  circumstance  concurred  to  induce  me  to  profit  by 
the  opportunity  : — the  zeal  and  attention  of  M.  Delille,  who 
had  furnished  me  with  a  rare  and  well-preserved  production, 
and  which  had  never  been  analysed  ;  the  hope  of  discover¬ 
ing,  with  the  help  of  well-known  reagents,  properties  en¬ 
tirely  unknown  hitherto  in  a  substance  so  important  in  its 
effects;  the  abundance  of  the  quantity,  whicli  admitted  of 
my  multiplying  and  varying  the  experiments  in  order  to 
ascertain  its  chemical  nature ;  and,  lastly,  the  perfection 
which  we  have  attained  in  the  analysis  of  organic  com¬ 
pounds. 

I  could  not  be  guided  in  my  experiments  by  any  preceding, 
analysis,  because  from  what  we  formerly  knew  of  the  pollen  of 
the  antherae  we  were  forced  to  consider  it,  according  to  some 
ideas  of  Reaumur,  as  a  kind  of  concrete  oily  substance  like 
the  first  matter  of  beeswax.  I  associated  in  these  researches 
my  friend  M.  Vauqiielin,  to  whom  I  have  been  allied  by  a 
similarity  of  pursuits  for  a  great  number  of  years.  Our 
readers  will  find  that  our  experiments  afforded  us  results 
which  nothing  could  induce  us  to  foresee  or  suspect. 

§  Tf.  PreUmbiary  Expei’iments, 

Before  proceeding  to  the  exact  analysis  of  this  dust,  we 
thought  it  necessary  to  try  some  preliminary  experiments, 
in  order  to  ascertain  the  general  nature  of  it,  and  to  direct 
more  certainly  our  progress  in  the  details  of  the  analvsis. 
The  following  are  the  first  general  properties  which  present¬ 
ed  themselves ; 
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1.  The  pollen  of  the  date  tree  has  an  acidulated  and  dis¬ 
agreeable  taste. 

2.  When  mixed  with  the  tincture  of  turnsole  it  reddens  it 
perceptibly. 

3.  When  washed  with  warm  water,  it  communicates  to 
it  a  yellowish  colour,  and  a  very  sensible  acidity. 

4.  This  infusion  is  precipitated  in  a  canary  yellow  by 
linie-water  and  ammonia  ;  the  liquor  which  sw'ims  above 
the^  precipitate  is  of  a  golden  yellow. 

5.  Solution  of  acetateof  lead,  of  nitrate  of  mercury,  and  of 
silver,  is  precipitated  in  yellowish  w-hite  by  the  same  liquor. 

6.  Alcohol  forms  a  white  deposit,  which  is  flaky  and  very 
light. 

7.  Heat  renders  the  solution  turbid,  and  occasions  a  se¬ 
paration  of  white  concrete  flakes. 

8.  The  solution  of  sulphate  of  lime  undergoes  no  change 
from  tlie  infusion  of  pollen. 

9.  The  oxalate  of  ammonia  instantly  produces  a  pulve¬ 
rulent  precipitate,  w'hich  has  all  the  properties  of  the  oxalate 
of  lime. 

These  experiments  show'  that  the  pollen  of  the  date  tree 
contains  a  free  acid  ;  that  this  acid,  very  soluble  in  water,  is 
accompanied  by  a  calcareous  salt,  which,  being  insoluble  of 
itself,  is  only  dissolved  by  the  interntedium  in  question, 
and  that  this  calcareous  salt  is  the  cause  of  the  precipitation 
of  the  solution  of  the  nitrates  of  mercurv  and  silver,  bv  the 
infusion  of  the  fecundatins:  dust. 

w 

§  III.  JVashlng  of  the  Pollen  luith  cold  JDater, 

The  most  sensible  and  the  most  remarkable  matter  in 
the  pollen  being  the  acid  exhibited  upon  the  first  experi¬ 
ments,  we  endeavoured  to  obtain  it  separately,  in  order  to 
ascertain  the  nature  of  it.  For  this  purpose,  we  washed 
124  grammes  of  pollen  (about  four  ounces)  wdth  a  suflicient 
quantity  of  cold  distilled  w'ater.  The  w'ashings  had  a  red¬ 
dish  colour,  and  an  acidulated  taste  and  smell  similar  to  that 
of  beer. 

Bv  evaporation,  this  liquor  gave  a  matter  of  a  reddish 
brown  colour,  the  consistence  and  smell  r)f  w'hich  were  like 
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molasses  ;  its  taste  was  sourer^  and  at  the  same  time  nau¬ 
seous. 

The  matter  produced  from  the  evaporation  of  the  washing 
of  the  pollen,  agitated  with  alcohol,  did  not  communicate 
any  colour  to  it  in  the  cold,  although  left  a  long  time  in 
contact  with  this  liquid  :  but  on  the  addition  of  heat,  a  part 
of  this  substance  was  combined  with  the  alcohol,  and  gave 
it  a  very  deep  colour. 

The  part  of  the  residue  insoluble  in  alcohol  then  appeared 
less  coloured,  and  was  thicker  than  before;  it  was,  easily 
dissolved  in  water,  and  at  the  same  time  deposited  a  grayish 
matter  in  abundance;  its  taste  was  much  less  acid,  and  had 
a  kind  of  putridity  and  mucilaginous  viscosity.  I'he  pro¬ 
duce  of  the  aqueous  ley  of  the  evaporated  pollen  was 
therefore  separated  by  the  alcohol  and  water,  applied  suc¬ 
cessively  in  three  substances  ; 'the  one  soluble  in  alcohol, 
the  other  soluble  in  water,  and  the  third  not  soluble  in  either. 
V/e  shall  resume  the  examination  of  these  substances,  in 
order  to  determine  their  nature. 

ITie  alcoholic  solution  evaporated  to  the  consistence  of  a 
‘Soft  extract,  had  in  this  state  a  fine  red  colour,  a  smell  of 
boiled  apples,  a  taste  strongly  acid,  hut  sensibly  disagreeable 
latterly. 

It  w'as  easily  and  abundantly  dissolved  in  water;  it  red¬ 
dened  turnsole  tincture,  made  an  eifervescc-nce  with  solu¬ 
tions  of  the  alkaline  carbonates,  slightly  precipitated  lime- 
water  in  yellowish  white  flakes,  w'hich  were  dissolved  in  a 
new  quantity  of  the  acid  liquor.  It  must  be  observed  that 
this  matter  thus  separated  by  the  alcohol,  precipitated  lime 
much  less  than  the  first  aqueous  ley  of  the  pollen  ;  hut  uni¬ 
ted  to  lime-water  to  the  point  of  saturation,  the  liquor  pre¬ 
sented  in  a  few  days  at  its  surface  a  considerable  quantity  of 
insipid  prismatic  crystals  soluble  without  effervescence  in  the 


muriatic  acid. 

The  solution  of  the  alcoholic  residue  in  w^ater  precipitated 
also  the  acetite  of  lead  in  yellowish  flakes  which  are  dissolved 
in  the  acetic  acid  ;  nitrate  of  mercury  a  little  oxygenated 
experienced  the  same  effect. 

Ahhongh  the  preceding  experiments  seem  to  prove  that 

the 
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the  acid  contained  in  the  pollen  of  the  date  tree  was  malic 
acid^  in  order  to  obtain  a  more  rigorous  demonstration  of  it 
we  submitted  it  to  the  following  test. 

A  portion  of  the  solution  of  this  acid,  mixed  with  nitric 
acid,  produced  a  great  deal  of  nitric  gas,  and  furnished  upon 
cooling  crystals  of  oxalic  acid  floating  in  a  mother- water  of  a 
yellowish  red  colour  and  of  a  bitter  taste.  This  experi¬ 
ment,  as  we  see,  confirms  what  the  rest  had  announced,  viz. 
that  the  acid  of  the  pollen  of  the  date  tree  is  undoubtedly 
malic  acid  ;  for  no  other  vetretable  acid  is  chano^ed  so  easily 
into  oxalic  acid  by  the  nitric  acid.  It  also  resolves  the  ques¬ 
tion  whether  this  acid  existed  naturally  in  the  pollen,  or  if 
it  be  the  result  of  a  fermentation  occasioned  by  the  humidil  v 

«  j 

on  the  voyage  from  Etrvpt.  We  know  that  in  fact  the  malic 
acid  never  proceeds  from  a  similar  operation,  and  on  the 
contrary,  it  is  itself  destroyed,  in  order  to  give  rise  to  the 
acetic  acid. 

A  portion  of  the  matter  soluble  in  alcohol  having  been  dis¬ 
solved  in  a  small  quantity  of  water,  we  mixed  carbonate  of 
soda  with  it ;  a  very  brisk  and  frothy  effervescence  was  pro¬ 
duced;  and  when  the  saturation  appeared  complete,  vve  con¬ 
centrated  the  liquor  by  evaporation  to  the  consistence  of  a 
clear  syrup  :  in  this  state  it  furnished  in  seven  or  eight  days  a 
quantity  of  small  transparent  crystals  :  there  still,  however, 
remained  a  great  deal  of  matter  which  had  not  crystal¬ 
lized.  ITe  crystallized  salt,  mixed  w'ith  lime-water,  precipi¬ 
tated  it  but  feebly;  but  some  time  afterwards  new'  crystals 
were  formed  in  the  liquor. 

§  IV.  Examination  of  the  Portion  of  the  Extract  of  the 
Pollen  which  was  insoluble  in  IVater  and  in  Alcohol. 

We  have  said  that  the  extract  of  the  pollen  obtained  by 
the  evaporation  of  the  water  with  which'  this  pollen  had  been 
\vashed,  w'as  not  entirely  dissolved  in  the  alcohol,  even  with 
the  assistance  of  heat;  and  that  this  residue  had  a  brown 
colour,  and  a  taste  less  acid  than  formerly,  but  nauseous. 
This  portion  insoluble  iir  the  alcohol  was  subjected  to  the 
follow'ing  experiiTieuts,  in  order  to  ascertain  its  nature. 

Upon  dissolving  in  w'aier  it  precipitated  a  matter  of  a  yel- 
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lowish  white,  which  weighed  when  dried  two  grammes 
and  a  quarter,  and  which  was  reduced  to  one  gramme  and  a 
quarter  by  calcination ;  it  was  then  black  like  charcoal 
dust.  This  substance  exhaled  while  on  the  fire  the  smell  of 
burnt  horns  mixed  with  that  of  ammonia,  but  without 
softening  or  melting  like  horn.  When  exposed  to  the  blow¬ 
pipe  it  first  became  black,  afterwards  white,  and  melted  at 
last  into  a  brilliant  white  globule,  of  a  very  lively  phosptioric 
lustre. 

This  same  matter  not  soluble  in  water  was  dissolved  in 
the  nitric  and  muriatic  acids  without  effervescence;  limcr 
water  and  ammonia  gave  precipitates  from  these  acids  in  white 
gelatinous-like  flakes.  Oxalate  of  ammonia  produced  in 
the  acid  solutions  a  pulverulent  and  granulous  precipitate. 
Sulphuric  acid  decomposed  the  same  matter  without  disr 
solving  it :  after  having  boiled  it  for  some  time  with  this  acid 
diluted  in  water  we  filtered  the  liquor,  and  washed  the  solid 
mass  with  cold  w’ater ;  we  aftervyards  boiled  it  with  a  great 

a 

quantity  of  water,*  which  produced  tiie  complete  solution  of 
it ;  oxalate  of  ammonia  formed  oxalate  of  lime  vvith  it,  and 
muriate  of  barytes  formed  sulphate  of  barytes. 

Thus  one  of  the  elements  of  this  substance  treated  wi  th 
sulphuric  acid  was  in  reality  lime.  The  acid  to  which  this 
earth  was  pnited  was  ascertained  by  the  following  experi¬ 
ments  :  ammonia  formed  in  it  a  gelatinous  precipitate  in 
abundance  ;  and  lime-water,  when  poured  into  the  liquor 
decanted  from  off  this  precipitate,  produced  a  new  one  in 
every  respect  resembling  phosphate  of  lime.  If  is  therefore 
certain  that  the  lime  found  in  this  substance  by  the  prece¬ 
ding  experiments  was  united  to  phosphoric  acid.  The  pollen 
of  the  date  tree,  therefore,  contains  phosphate  of  lime,  which 
was  dissolved  in  water.  We  shall  presently  see  that  it  con¬ 
tains  even  more  than  the  quantity  mentioned,  and  that  it  is 
accompanied  by  another  phosphoric,  salt. 

§  V.'  Examination  of  the  Portion  of  the  Extract  of  Pollen 
not  soliille  in  Alcohol  and  soluble  in  fVater, 

It  has  been  remarked,  that  the  portion  of  the  extract  of 
pollen  not  solubje  in  alcohol  was  separated  into  two  by  the, 

water. 
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Wdiitr,  that  the  portion  not  dissolved  in  this  liquid  was  phos- 
phate  of  lime.  It  became  necessary  to  know  the  real  nature 
j>f  the  portion  dissolved  by  the  water  in  the  experiment  last 
described,  d'kis  aqueous  solution,  mixed  with  ammonia, 
gave  a  vjery  abundant  precipitate  of  a  yellovvish  white  colour, 
like  gelatine,  which,  when  well  washed  and  dried,  vyeighed 
one  gramme  and  one-fifth,  or  tw^elve  decigrammes', 

This  precipitate  was  nielted  into  a  transparent  pearl  by  the 
blow^-pipe ;  it  exhaled  a  strong  smell  of  ammonia,  and  spar¬ 
kled  during  its  fusion  with  a  very  distinct  phosphoric  light, 
A  boiling  ley  of  caustic  potash  liberat'd  from  it  the  smel] 
of  ammonia,  diminished  it  in  volume,  and  gave  it  the  form 
pf  a  light  flaky  substance  :  the  filtered  alkaline  liquor,  satu¬ 
rated  with  nitric  acid  and  boiled  for  a  few  minutes,  gave  by 
means  of  lime*w'ater  a  very  abundant  precipitate,  wliich 
was  recognised  to  be  calcareous  phosphate.  Thus  the  pre- 
pipitate  formed  in  the  aqueous  solution  by  ammonia  con¬ 
tained  phosphoric  acid  :  we  aftcrw'ards  ascertained  the  base  to 
w  hich  this  acid  w'as  united,  by  the  follovving  experiments  : 

The  light  flakes,  separated  by  the  potash  which  had 
taken  up  the  phosphoric  acid,  w^ere  of  a  yellow  colour,' 
of  the  consistence  of  paste,  and  became  hard  when  dried. 
Sulphuric  acid  dissolved  them  almost  entirely,  excepting 
a  little  sulphate  of  lime  which  w’as  formed  ;  and  this  solu¬ 
tion  filtered,  and  left  to  evapprate,  spontaneously  presented, 
in  a  few  days,  prismatic  crystals,  tfle  taste,  solubility,  and 
properties  of  which  were  perfectly  similar  to  those  of  the 
sulphate  of  magnesia.  'Fhe  pollen  of  the  date  tree  therefore 
contains  magnesian  phosphate^  like  several  other  animal 
substancep. 

§  VI.  Ejcaminatlon  of  the  Matter  from  ivhich  the  Phosphate 
of  Magnesia  was  separated  ly  Ammonia. 

The  aqueous  solution  of  the  extract  of  pollen  treated  at 
first  by  alcohol,  deprived  by  the  addition  of  ammonia  of  the 
magnesian  phosphate  which  it  contained,  having  been  eva¬ 
porated  to  the  consistence  of  a  clear  syrup,  furnished,  upon 
cooling,  a  granulous  mass  filled  with  small  transparent  and 
prismatic  crystals.  This  salt  w'as  a  combination  of  rqalic 
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acid  with  ammonia^  since  lime  and  a  caustic  alkali  extri« 
cated  from  it  extremely  sharp  amrnoniacal  vapours.  In 
truth  it  precipitated  but  very  slightly  by  means  of  lime-wa¬ 
ter,  because  it  no  longer  contained  phosphate,  which  former¬ 
ly  thickened  the  volume  of  the  precipitates  ;  but  after  having 
added  a  certain  quantity  of  lime-water,  there  were  formed  in 
a  few  days  large  crystals  of  true  malate  of  lime. 

But  the  liquor  now  under  consideration  was  not  entirely 
formed  of  malate  of  ammonia  ;  for  upon  exposing  it  to  the 
fire  it  exhaled  an  odour  of  burnt  animal  matter,  in  place  of 
a  smell  of  caramel  like  pure  malic  acid  ;  besides,  the  in¬ 
fusion  of  gallnuts  formed  in  its  solution  an  abundant  brown 
and  viscous  precipitate.  Thus  water  applied  to  the  pollen 
of  the  date  tree  dissolved  this  animal  matter  by  the  inter¬ 
medium  of  the  malic 'acid;  and  what  proves  this  is,  that 
when  once  the  greatest  part  of  the  malic  acid  was  taken  up 
by  the  alcohol,  the  phosphate  of  lime  by  being  precipitated 
took  a  great  quantity  along  with  it,  which  put  this  salt 
nearly  in  the  sanie  stale  with  that  which  forms  the  saline 
earthy  calculi  of  the  bladder,  or  the  matter  of  the  bones. 

§  VII.  Uemarks  upon  the  Presence  of  the  Phosphates  of  Lime 

and  Magnesia  in  the  Pollen  of  the  Date  Tree,  and  upon 

their  Solution  in  the  Aqueous  Ley  of  this  Pollen, 

The  preceding  experiments  prove  that  phosphates  of 
lime  and  of  magnesia  w^ere  held  in  solution  in  the  water 
with  which  we  had  washed  the  pollen  of  the  date  tree ;  never¬ 
theless  w^e  know  that  these  salts,  and  particularly  that  of 
lime,  are  not  soluble  in  w'ater  solely  and  by  themselves;  but 
as  they  are  accompanied  by  malic  acid,  it  appears  certain, 
that  it  is  to  this  acid  they  owe  their  solubility.  Tims,  when 
we  wash  with  alcohol  these  matters,  separated  from  water 
and  thickened  into  an  extract  by  evaporation,  this  liquid 
takes  up  a  great  quantity  of  the  malic  acid,  and  the  residue 
deposits  as  we  have  seen,  on  being  dissolved  in  water,  a 
portion  of  these  salts,  and  particularly  phosphate  of  lime, 
which  no  longer  finds  a  sufficient  quantity  of  acid  for  being 
soluble.  Nevertheless  it  seems  that  a  portion  of  malic  acid 
is  combined  intimately  enough  with  the  phosphates,  and 

particularly 
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particularly  that  of  magnesia,  to  prevent  the  alcohol 
from  separating  it.  Hence  it  follows  that  the  phosphate  of 
magnesia  seems  to  have  more  affinity  for  the  malic  acid  than 
the  phosphate  of  lime  ;  for  there  is  no  reason  to  doubt  that 
these  salts  are  rendered  soluble  in  water  by  their  combina¬ 
tion  with  the  malic  acid,  as  we  have  observ^ed.  We  now  see 
therefore  whv  the  alcohol  takes  up  a  portion  of  malic  acid 
from  the  mixture  of  the  substances  of  which  the  extract  of 
pollen  is  composed  ;  also  the  reason  why  the  residue  depo¬ 
sits  phosphate  ol  lime  when  we  dissolve  it  in  water;  and, 
lastly,  whv  the  phosphate  of  magnesia  remains  in  solution 
in  the  water,  and  requires,  in  order  to  be  separated  from  it, 
the  addition  of  ammonia,  or  of  any  other  alkali.  -  • 

§  VIII.  Examinaiion  of  the  Pollen  washed  and  exposed  to 

the  Air, 

After  having  found  that  w’ater  takes  up  malic  acid  from 
the  date  tree,  besides  phosphates  of  lime  and  magnesia,  and 
a  mailer  analogous  to  that  furnished  by  animals,  we  pro¬ 
ceeded  to  examine  that  part  of  the  pollen  which  is  com¬ 
pletely  insoluble  in  water.  The  pollen,  well  w^ashed,  was 
placed  to  drip  upon  blotting  paper  ;  having  been  eight  days 
upon  a  shelf  in  the  laboratory,  in  place  of  being  dried,  and 
resuming  its  natural  form  of  powder,  its  parts  were  softened, 
glued  together,  and  formed  a  kind  of  paste,  in  which  a  fer¬ 
mentation  took  place  wdiich  made  it  contract  a  smell  ex- 
tremelv  fetid,  analosrous  to  that  of  old  cheese.  This  smell 
had  attracted  the  flics  ;  for  w'e  found  plenty  of  larvte  of  these 
insects  which  are  nourished  there. 

This  matter  thus  altered,  assumed  when  completely  dried 
a  semitransparence,  and  a  hardness  which  approached  those 
of  stronor  glue.  Before  being  entirely  dried  it  was  easily  di¬ 
luted  in  water,  where  it  remained  suspended  fora  long  time 
and  aave  it  the  property  of  fiothing  like  soap.  The  water 
in  w'hich  we  had  thus  diluted  the  mashed  pollen  was  coagu¬ 
lated  by  the  acids  and  the  calcareous  salts,  which  proves 
that  there  was  formed  a  kind  of  soap  duriivg  the  fermenta¬ 
tion  which  the  pollen  had  undergone;  the  fixed  alkalis  libe¬ 
rated 
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rated  a  strong  smell  of  ammonia  from  it ;  this  soap  was 
therefore  of  an  ammoniacal  nature. 

Thirty-two  grammes  of  pollen,  which  had  fermented  as 

above  described,  submitted  to  distillation,  furnished  at  first 

.1 

a  white  liquid  which  gradually  became  coloured  ;  some  time 
afterwards  there  passed  ov'cr  a  red  fetid  oil,  and  some  car¬ 
bonate  of  ammonia,  one  part  of  which  was  crystallized  upon 
the  sides  of  the  receiver,  and  another  remained  in  solution 
in  the  liquor,  A  portion  of  the  oil  was  in  the  state  of  am¬ 
moniacal  soap ;  for  the  acids  separated  a  great  quantity  of 
this  oil  from  the  filtered  liquor. 

There  remained  in  the  retort  a  voluminous  charcoal  shining 

O 

and  difficult  to  burn  :  after  some  time,  however,  and  with 
a  sufficient  heat,  we  reduced  it  entirely  to  a  white  cinder, 
which  was  dissolved  completely,  and  without  efFervesceiicg, 
in  the  nitric  acid,  from  which  it  was  afterwards  precipitated 
by  ammonia.  This  precipitate,  washed  and  dried,  weighed 
0*36  parts  of  a  gramme ;  it  was  phosphate  of  lime.  V/e 
must  conclude  from  this  latter  fact,  that  the  quantity  of 
malic  acid  existing  in  the  pollen  of  the  date  tree  is  not  suf¬ 
ficient  to  render  soluble  the  whole  of  the  phosphate  of  lime 
contained  in  it,  and  that  in  spite  of  the  manifold  washings 
which  this  pollen  had  undergone,  there  remained  a  portion 
of  the  calcareous  salt  which  the  incineration  had  developed. 
Thus  the  pollen  contains  a  greater  quantity  of  phosphate  of 
Jime  than  that  which  has  been  announced  above, 

§  IX.  Treatment  of  the  unwashed  Pollen  with  Acids. 

A  gramme  of  unwashed  pollen  put  into  muriatic  acid 
cold,  seemed  at  first  as  if  combined  with  it  and  dissolved  ; 
eight  days  afterw'ards  the  filtered  liquor  had  a  greenish  yel¬ 
low  colour,  as  w'ell  as  the  undissolved  pollen.  This  liquor 
became  very  yellovy  with  ammonia,  and  deposited  a  powder 
of  the  same  colojjr.  This  experiment  proves  that  the  pollen 
takes  with  muriatic  acid  a  deeper  yellow  colour  than  it  has 
naturally,  and  that  a  portion  of  this  substance  is  dis¬ 
solved  in  the  muriatic  acid,  since  ainmonia  separates  a  co¬ 
loured 
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loured  matter  from  it,  mixed^  or  perhaps  combined  with  a 
sn)all  portion  of  phosphate. 

A  gramme  of  the  same  substance  put  into  nitric  acid 
immediately  assumed  a  vcllow  colour,  and  seemed  to  be 
dissolved  ;  but  in  a  few  days  the  dust  was  separated  and 
occupied  the  upper  part  of  the  liquor.  The  latter  had  a 
line  citron  yellow  colour  ;  it  was  precipitated  abundantly  by 
lime-water,  and  this  precipitate  was  of  a  very  deep  yellow  : 
its  nature  was  the  same  with  that  of  the  precipitate  produced 
by  the  ammonia  in  the  preceding  experiment.  The  pollen 
thus  treated,  when  washed  with  distilled  water  assumed  upon 
drying  a  very  intense  yellow  colour,  and  the  form  of  soup, 
to  which  desiccation  e;ave  semitransparency  and  hard¬ 
ness.  Placed  upon  burning  charcoal,  it  softened,  and  an  oily 
substance  exuded  from  every  part  of  it  :  it  soon  left  a  light 
charcoal  behind  it.  d’he  pollen  had  therefore  undergone  a 
commencement  of  alteration  on  account  of  the  nitric  acid, 
since  it  presented  after  being  subjected  to  its  action  pro- 
})erties  vvbich  it  had  not  previously  ;  it  seems  to  have  ac¬ 
quired  a  greasy  character,  like  the  animal  substances  treated 
by  the  nitric  acid. 

ddiis  alteration  indicated  by  the  preceding  experiment, 
bas  ing  appeared  deserving  of  being  better  known,  we  re¬ 
peated  the  experiment  in  the  following  manner  :  Sixteen 
grammes  of  unwashed  pollen  were  put  into  a  glass  retort 
with  nitric  acid  diluted  to  30  degrees  of  the  areometer.  An 
action  between  the  substances  was  manifested  upon  the  first 
contact,  and  W'ithout  the  assistance  of  fire.  Tiie  pollen  ap¬ 
peared  to  be  softened  and  dissolved  in  the  nitric  acid;  its 
dust  formed  a  homogeneous  mass,  semitransparent,  and 
presenting  the  consistence  of  soup.  Soon  afterwards,  and 
always  in  the  cold,  a  gas  was  developed,  which,  slowly  ex¬ 
tricating  itself  in  the  midstof  a  thick  matter,  lifted  it  up  like 
becr-yeast  when  the  process  of  fermentation  is  going  on. 
dliis  gas  was  in  a  great  measure  azotic  gas,  mixed  only  with 
a  small  quantity  of  nitrous  <ras. 

This  mixture  subjected  to  the  action  of  a  slight  heat  soon, 
boiled,  it  produced  a  large  volume  of  gas,  which  was,  from 
t|ie  beginning  to  the  end  of  the  operation,  a  mixture  of  ni¬ 
trous 
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trous  and  carbonic  acid  gas.  Some  time  after  boiling,  an 
oily  substance  was  formed  of  a  yellow  colour,  which  swam 
on  the  surface  of  the  liquor.  The  quantity  of  this  fatty 
matter  seemed  to  increase  as  the  ebullition  went  on,  but  it 
seemed  to  decrease  latterly  ;  we  then  removed  the  mixture 
from  the  fire.  When  it  was  cool  the  fatly  substance  be-* 
came  fixed,  forming  a  thick  coat  on  the  liquor,  which  was 
(  '  a  very  deep  yellow,  similar  to  the  colour  communicated 
the  nitric  acid  to  all  animal  substances  treated  in  the 
saii'e  manner. 

This  liquor  had  a  very  bitter  taste,  and  a  smell  like  that 
of  prussic  acid,  although  it  was  impossible  to  ascertain  the 
presence  of  this  acid. 

'  The  colouring  matter  thus  formed  by  the  nitric  acid  ad¬ 
hered  strongly  to  pieces  of  cloth,  and  particularly  to  fabrics 
of  an  animal  nature,  and  was  extremely  fixed. 

The  nitric  solution  mixed  with  the  alkalis  until  the  excess 
of  acid  was  saturated,  assumed  an  orange  yellow  colour, 
much  deeper,  and  precipitated  earthy  phosphates  and  ox^ 
alates,  charged  wdth  a  portion  of  the  colouring  matter ;  an 
excess  of  alkali  makes  the  orange  colour  change  to  a  blood 
red. 

This  same  liquor  left,  upon  being  properly  evaporated,  a 
reddish  yellow  substance,  very  bitter,  tenacious,  and  gluey, 
perfectly  soluble  in  w'ater,  to  which  it  communicated  a  ci¬ 
tron  shade,  giving  a  precipitate  of  oxalate  of  lime  upon  the 
addition  of  ammonia,  and  ammonia  by  its  mixture  with  the 
caustic  alkalis. 

The  action  of  the  nitric  acid  upon  the  pollen  of  the  date 
tree  had  therefore  formed,  1st,  ammonia;  2d,  carbonic  acid; 
3d,  oxalic  acid;  4th,  a  yellow  matter,  bkter,  and  soluble  in 
water;  5tb,  a  kind  of  suet  or  fat  matter.  This  last,  when 
washed  several  times  with  warm  water,  was  of  a  greenish 
vcilow  colour,  a  bitier  taste,  weaker,  however,  than  that  of 
the  liquor  from  which  it  had  been  separated  ;  it  became  white 
upon  being  dried  in  the  air. 

It  became  soft  in  the  fingers,  to  which  it  stuck  like 
liquid  and  tenacious  resins.  By  heat  it  was  melted  into  a 
vcilow  liquor,  at  the  bottom  of  which  there  were  some  solid 
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bodies  which  must  have  escaped  the  effects  of  the  nitric  acid. 
When  put  upon  burning  coals  it  was  dissipated^  after  being 
fused,  into  a  pungent  smoke  like  that  of  fat;  but  it  left  a 
more  voluminous  charcoal  than  the  latter.  When  retained 
some  time  in  the  mouth  it  produced  at  first  a  sensation  of 
bitterness,  and  then  of  rancidity,  like  common  fat,  when 
treated  in  the  same  way.  It  no  longer  gave  ammonia  in 
any  perceptible  quantity  upon  disl illation,  which  seems  to 
prove  that  all  the  azot  had  been  separated;  cold  alcohol 
did  not  dissolve  it,  but  only  took  up  a  small  portion  of  it 
by  means  of  heat.  Iduis  it  cannot  be  doubted  that  this  sub¬ 
stance  is  a  kind  of  oxygenated  fat,  or  of  artificial  adipocire 
nearly  similar  to  that  prepared  with  hog’s  lard  and  the  nitric 
'  acid.  This  fat  was  not  pure  ;  it  contained,  as  has  been 
just  mentioned,  a  yellowish  dust,  which  was  not  pollen^ 
neither  was  it  an  adipose  substance,  but  it  must  have 
become  so  by  a  longer  continued  action  of  the  nitric 
acid. 

§  X.  Examination  of  the  Pollen  I y  the  Alkalis ^  and  after 

Putrefaction. 

The  caustic  alkalis  acted  upon  the  produce  of  the  date  tree 
in  the  same  way  as  upon  some  dry,  pulverulent,  or  animal 
matters.  This  pollen  when  shaken  with  a  ley  of  very  caustic 
potash,  seemed  to  be  dissolved  even  in  the  cold;  and  it  be¬ 
came  soft,  assuming  a  kind  of  transparency.  This  mixture, 
when  heated,  bubbled  up  and  was  covered  with  froth  ;  it 
exhaled  a  distinct  ammoniacal  smell ;  when  filtered  after  a 
few  minutes  ebullition,  the  liquor  was  of  a  brownish  yellow^ 
colour  ;  it  gave  a  slight  precipitate  by  the  acids,  and  presented 
the  characters  of  a  soap. 

Thirty-two  grammes  of  the  seminal  powder  of  the  date 
tree,  not  washed,  were  put  into  a  flask  with  an  equal  quantity 
of  distilled  w^ater  ;  after  having  agitated  the  mixture  in  or¬ 
der  to  form  a  paste,  the  vessel  was  closed,  and  the  soft  mat¬ 
ter  was  abandoned  for  about  two  months  in  summer,  ex¬ 
posed  to  all  the  variations  of  heat  \yhich  the  atmosphere  un¬ 
derwent  during  this  period. 

The  substance  was  at  first  covered  with  white  mould, 
.  •  whicli 
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whidh  commimicatcd  its  peculiar  smell  to  the  whole  rhaSS  i 
we  could  distinguish,  however,  through  this  mouldy  smell 
that  of  new  cheese,  or  the  disatrreeable  kind  of  acid  which 
we  meet  with  in  dairies. 

When  we  proceeded  to  take  the  matter  out  of  the  bottle,' 
we  found  that  it  had  formed  a  homogeneous  mass,  tenacious- 
and  gluey.  It  had  a  very  pungent  taste,  like  that  of  old 
cheese,  but  by  no  means  acid,  as  it  was  before  undergoing 
fermentation. 

It  had  not  contracted  any  fetid  or  ammoniacal  smell,  as 
happens  with  animal  matters  in  putrefaction  ;  we  shall  soon 
see  that  this  difference  may  be  easily  explained.  Its  colour 
was  a  whitish  2;ray ;  but  when  we  diluted  it  in  a  solution 
of  caustic  alkali,  it  immediately  assumed  a  very  fine  yellovv 
colour,  and  exhaled  a  sharp  ammoniacal  smell; 

It  is  evident  that  a  good  deal  of  ammonia  was  formed  du¬ 
ring  the  putrefaction  undergone  by  the  pollen,  and  that 
this  ammonia  proceeds  from  the  peculiar  combination  of 
azot  with  hydrogen,  both  contained  in  the  fecundating 
dust.  But  how  does  it  happen  that  the  matter  thus  altered 
exhales  iio  fetid  smell,  and  does  not  give  out  an  ammonia- 
cal  odour  ?  The  cause  of  these  |»h£en()me.na  exists  in  the  pre¬ 
sence  of  the  malic  acid  in  the  pollen  of  the  palm  tree.  This 
acid  is  combined  with  ammonia,  at  least  partly  so,  in  pro¬ 
portion  as  it  is  formed  ;  while  the  other  part  of  the  ammonia 
which  the  malic  acid  cannot  saturate  is  united  to  the  oily 
matter,  the  formation  of  which  is  the  necessary  consequence' 
of  that  of  ammonia.  Thus  there  result  from  this  putrid  de¬ 
composition,  malate  of  ammonia,  and  a  kind  of  am¬ 
moniacal  soap.  Nevertheless  the  vegetable  matter  was  not 
entirely  transformed  into  soap,  for  ii  was  not  totallv  dis¬ 
solved  in  water ;  but  the  portion  which  was  dissolved,  formed 
instantly  with  nitric  acid  a  coagulation  like  that  which 
takes  place  with  a  weak  aqueous  solution  of  soap. 

§  XL  General  Pi.esult  of  the  preceding  Analysis,  and  CoiU 

elusion  upon  the  Nature  of  the  Poilt7i  of  the  Date  Tree. 

The  experiments  which  have  been  descfibed,  prove  very 

evidentlvj 
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evidently,  that  the  pollen  or  the  fecundating  dust  of  the 
dale  tree  contains  : 

Jst,  A  great  quantity  of  malic  acid  completely  formed, 
and  whicli  may  be  separated  from  it  by  cold  water,  r 

2d,  Phosphates  of  lime  and  of  magnesia,  the  greatest  part 
of  which  is  taken  up  bv  the  washings  at  the  same  time  with 
the  malic  acid,  which  renders  them  soluble. 

3d,  An  animal  matter  which  is  dissolved  in  water  with 
the  assistance  of  the  acid,  and  which,  being  precipitated  by 
the  infusion  of  gall-nuts,  shows  itself  as  a  kind  of  gelatine. 

Lastly,  a  pulverulent  substance  which  the  preceding  bodies 
seem  to  cover,  which  is  insoluble  in  water,  susceptible  of 
giving  a'rnmonia,  of  being  converted  into  an  ammoniacal 
soap  by  putrefaction,  by  the  fixed  alkalis;  and  which,  on 
account  of  its  properties,  seems  to  be  analogous  to  a  dry  al¬ 
buminous  or  glutinous  matter.  This  singular  composition, 
which  presents  a  very  remarkable  resemblance  between  the 
pollen  of  the  date  tree  and  animal  substances,  is  still  more 
singular  on  account  of  its  resemblance  to  the  seminal  fluid. 
We  are  already  acquainted  with  the  striking  analogy  be¬ 
tween  the  smell  in  particular  of  the  seminal  fluid  and  the 
fecundating  dust  of  the  chesnut,  poplar,  &c.  The  rela¬ 
tions  which  a  simple  sensation  had  permitted  us  to  discover 
between  two  substances  of  different  kingdoms  in  nature,  are 
found  stronger  and  more  intimate,  after  analysing  both  the 
one  and  the  other  of  these  substances.  It  seems  that  in  de¬ 
stining  them  to  the  same  uses.  Nature  had  w^ished  to  con¬ 
stitute  them  of  the  same  elements;  or  rather,  that,  in  order  to 
make  them  fulfil  the  same  functions,  it  was  necessary  to 
infuse  into  them  the  same  principles.  It  is  true,  that  in 
spite  of  the  discoveries  in  chemistry,  in  spite  of  the  precise 
knowledge  which  it  furnishes  upon  the  comparative  compo¬ 
sition  of  the  fecundating  substance  in  both  kingdoms  of  or- 
ganized  bodies,  we  are  scarcely  further  advanced  as  to  the 
mysterious  property  which  distinguishes  this  matter;  and 
we  have  not. thrown  any  better  light  upon  the  relation  which 
exists  between  its  composition  and  its  fecundating  quality; 
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IX.  On  Chemical  Nomencloftnre^ 
To  Mr.  Tilloch. 


SIR, 

In  your  Magazine  of  last  rnontli,  T  observed  a  very  ingc'* 
Bious  suggestion  for  an  improvement  in  the  nomenclature’ 
of  metallic  salts,  signed  E.  -B. 

Following  the  modern  system  o£  nomenclature,  the  name 
of  the  metallic  salt  should  show  in  the  most  concise  manner,, 
the  acid,  the  oxide,  and  whether  it  is  neutral,  or  contains 
excess  of  acid  or  excess  of  base;  as  the  same  oxide  some¬ 
times  forms  three  salts  with  the  same  acid. 

A  little  reflection  will  show  that  this  is  not  effected  by 
the  present  nomenclature  ;  and  E.  B.’s  may,  I  think,  be 
shortened  and  improved. 

The  simplest  mode  of  displaying  my  plan,  is,  I  think,  to 
write  in  succession  the  existing  nomenclature,  E.  B.’s>  and 
my  own;  and  afterwards  say  a  few  words  on  the  last. 


Present  Nomendaturi 
Sulphate 
Super&ulphate 

E.  B's  Plan. 
Sulphated  protoxide  “ 
Supersulphated  pro- 

//.  J.’i  Plan. 
Prosulphat 
Superprosulphat 

Subsulphate 

c 

Subsulphated  prot¬ 
oxide 

o 

t— »-} 

Subprosulphat 

Oxysulphate 

3 

Sulphated  peroxide 

Persulphat 

Superoxysulphate 

a 

Supersulphated  per¬ 
oxide 

r  o 

c 

►- 

Superpersulphat  }■ 

Suboxysulphate- 

Hyperoxymurlate 

Muriate  of  mercury 
©xymuriate  j 

Subsulphated  perox¬ 
ide 

Oxymurlated  perox¬ 
ide 

Muriated  protoxide 
Muriated  peroxide 

Subpersulphal 

Peroxymufiat 

Promuriat 

Permuriat 

blitrate  of’  lead. 
Oxynitrate  of  lead 

Nitrated  protoxide  of  lead 
Nitrated  deutoxide  of 
lead 

Pronit  rat  of  lead 
Deunitrat  of  lead. 

i 

o- 

B 

ri 

C 

a 


Bare  inspection  is  almost  sufficient  to  understand  my 
plan.  To  the  inetaf  prefix  the  acid,  to  which  prefix  the 
words  pro,  dm,  &c.,  to  denote  the  oxide  ;  and  to  denote 
the  salt  with  excess  of  acid  or  of  base,  place  the  words- 
super  or  siih  before  the  pro,  dm,  &c.-~-thus  considering 
the 'pro5,  dens,  &c.,  as  neutral  salts,  and  the  superpros', 
sulpros,  as  the  salt  with  excess  or  diminution  of  acid.  The- 
word  oxide  is  understood  ;  and  its  omission,  I  think,  per- 
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fcctly  warrantable,  as  the  words  pro,  deU;,  alone  answer  every, 
purpose. 

In  the  terminations  of  the  acids  I  have  adopted  Des¬ 
mond’s  ortlioirraphy.  See  his  Translation  of  Fourcroy’s 
Chemical  Philosophy. 

Most  of  the  abs.urditles  of  the  present  nomenclature  will 
be  evident  on  inspecting  the  above  plan  ;  which  I  have  given 
in  this  detailed  way,  that  the  three  inodes  may  be  better  con-, 
tiasted. 

To  Dr.  lliomson  we  are  indebted  for  the  nomenclature 
of  the  oxides  ;  and  E.  B.’s  ingenious  nomenclature  of  the 
salts  suggested  the  plan,  which,  with  the  utmost  deference, 
I  now^  submit.  Your  most  obedient  servant, 

London,  June  23. 


X.  On  the  Light  efnitted  by  Silver  in  a  Slate  of  Comlustion* 

3,  Princes-street,  Cavendish-square, 
June  25. 

To  Mr.  Tilloch. 

w  SIR, 

X  HE  singularity  of  the  following  circumstance  (observed 
when  preparing  for  a  public  lecture)  induces  me  to  believe 
that  its  communication  will  be  acceptable  to  many  readers  of 
your  valuable  publication.  Should  you  entertain  the  same 
opinion,  its  insertion  in  the  Philosophical  Magazine  will 
much  oblige  -  yours  respectfully, 

G.  J.  Singer. 

When  the  brilliant  experiments  of  the  deflagration  of 
metals  by  the  Voltaic  battery  w^ere  first  published,  it  w^as 
observed,  that  silver  burned  w'ith  a  brip;ht  emerald  iTreeri 
light ;  and  this  observation  has  been  repeated  by  most  sub-? 
sequent  writers  and  experimentalists.  In  the  lectures  re¬ 
cently  delivered  at  the  Koyal  Institution,  w'hen  this  experi¬ 
ment  was  repeated,  the  green  flame  did  not  appear,  the  dcr 
flagration  oEsilver  leaf  being  attended  by  the  emission  of  a 
brilliant  white  light.  Mr.  Davy  attributed  this  to  the  great 
purity  of  the  silver  employed  ;  and  conjectured,  that  the  green 
flame  r‘,\f.ually  observed,  arose  from  the  admixture  of  copper 

E  '-2  with 
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with  the  silver,  as  usually  practised  in  the  manufacture  of 
that  metal.  Having,  laowever,  uniformly  observed  the  green 
light,  from  the  purest  silver  leaf  I  could  obtain,  when  defla¬ 
grated  either  by  an  electrical  or  Voltaic  battery,  I  did  not 
feel  inclined  to  assent  to  this  conclusion  without  further 
trial  ;  and  was  rather  disposed  to  attribute  the  phaenoinena 
then  observed  to  some  ether  cause.  The  construction  of  a 
large  Voltaic  apparatus  for  the  Lectures  at  the  Scientific  In¬ 
stitution,  soon  afforded  me  an  opportunity  of  verifying  the 
opinion  I  had  formed.  Having  observed  that  Mr.  Davy's 
conducting  wires  were  terminated  by  charcoal,  I  employed 
a  similar  arrangement ;  and  applying  the  charcoal  to  pure 
silver  leaf,  it  immediately  burned  with  a  beautiful  white, 
light.  Some  of  the  same  portion  of  silver  having  been  be¬ 
fore  employed,  when  the  green  flame  was  produced,  it  be¬ 
came  evident  that  the  white  light  in  this  and  in  Mr.  Davy's 
experiment  proceeded  from  the  charcoal  ;  and  that  this  was 
really  the  case,  appeared  from  the  immediate  evolution  of 
green  light  when  the  contact  was  made  by  a  metallic  wire. 
By  the  application  of  charcoal  to  the  extremity  of  a  wire, 
so  bent  that  either  the  wire  or  charcoal  may  touch  the 
silver  at  pleasure,  the  white  and  the  green  flame  may  be 
alternately  produced;  and  a  conclusive  demonstration  of  the 
fact,  with  a  pleasing  variation  of  a  brilliant  experiment,  will 
be  thus  at  once  afforded.  ' 
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To  Mr.  Tillock. 

SIK, 

J  HAVE  sent  yon  the  inclosed  for  a  place  in  your  work,  if 
you  think  fit.  An  idea  has  struck  me  of  a  mechanical  union 
of  gas,  wliich  will  not  be  liable  to  any  of  the  objections 
raised  against  Mr.  Dalton's,  and  which,  I  believe,  will  apply 
to  every  phasnomenon.  The  principle  is  this,  that  from  the 
laws  of  elastic  fluids,  it  will  be  found  to  follow,  that  if  the 
particles  of.  one  be  larger  than  the  particles  of  another ;  or 
rather,  if  the  repulsive  sphere  of  one  be  greater  than  the  re¬ 
pulsive 
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pulsive  sphere  of  anotht^r,  the  j)articles  of  any  two  (or 
iDorc)  elastic  fluids  will  arrange  themselves  at  the  greatest 
possible  distanc-:  Irom  each  other.  This,  I  think,  would 
bear  issue  vvi  h  mathematical  demnnstratioji,  which  is  what 
Mr.  Dalton  evidently  shrinks  from  -but  I  am  almost  sa¬ 
tiated  with  hypotheses,  there  are  such  shallow  ones,  and  iu 
vogue  loo : — we  need  no  more  of  them,  till  those  w'e  already 
have  be  more  justly  appreciated. 

I  remain  your  obedient  humble  servant, 

jAMhS  SCHOLES. 

Manchester, 

June  24,  1808. 

In  Mr.  Dalton’s  new  Treatise  on  Chemical  Philosonhy 
just  published,  it  appears  to  me,  he  assumes  this  principle, 
1  nat  twt)  gases,  each  pressing  on  the  containing  vessel,  with 
^  force  as  1'  from  every  panicle,  and  havinu  no  repulsive- 
action  on  each  other,  the  joint  effect  of  this  pressure  will  be 
equal  to  the  individual  effect  of  a  single  gas  with  a  similar 
pressure  ot  1*26;  which  cannot  be  the  case.  For  suppose  a, 
a  repulsive  force  that  has  the  power  of  extending  a  certain 
quantity  of  gas  A,  under  a  given  pressure,  a  certain  space  s; 
and  suppose  another  repulsive  force  that  has  the  power  of  ex¬ 
tending  another  quantity  of  another  gas  B,  under  the  same 
pressure,  the  same  space  s  -iifiiher  of  these  two  forces  can 
extend  these  gases  to  greater  space  than  s  (the  contrary  is  ab¬ 
surd).  And  these  two  gases  will  conjointly,  if  put  together  on 
these  principles,  only  occupy  the  same  space  5,  that  each 
would  individually.  But  the  repulsive  power  of  gases  under 
the  same  circumstances  is  as  the  space  occu-pied:  consequent¬ 
ly,  the  powers  of  expansion  in  two  gases  with  no  repulsive  ac¬ 
tion  on  each  other,  cannot  act  conjointly,  but  must  be  equal 
only  to  the  expansion  of  ^  single  gas  whose  power  is  as  great 
as  either  of  these  supposed  conjfimed  forces  ;  and,  as  it  has 
been  generally  inferred,  two  measures  of  gas  combined  on  this 
theory  ought  only  to  occupy  the  space  of  ope  before  admix¬ 
ture.  Mr.  Dalton  admits,  that  if  an  equal  quantity  of  twQ 
gases  be  combined  according  to  his  principles,  in  one  vessel, 
the  repulsion  of  their  particles  from  each  other,  being  1*25 
before  admixture,  will  afterwards  become  only  r  ;  but,  says 

£3  ’  •  he. 
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he,  the  pressure  upon  the  vessel  will  still  be  the  same  as 
fore.  But  I  have  endeavoured  to  show  that  nothing  can  be 
'derived  from  a  supposed ‘conjoint  action  of  the  repulsion  of 
\he  gases.  From  whence,  therefore,  must  half  the  pressure 
’jproGeed  ?  The  number  of  particles  is  the  same  before  and 
'after  admixture :  there  is  in  one  case  n  particles  pressing 
upon  the  vessel  with  a  force  t=  ;  and  in  the  other  n 
particles  pressing  with  a  force  =  1*  only: — How^can  the  ag¬ 
gregate  of  these  forces  be  equal  ?  And  again,  tor  every  action 
there  must  be  a  corresponding  reaction:  the  particles  of  a  gas, 
therefore,  cannot  press  upon  a  vessel  in  a  greater  degree  than 
they  react  upon  themselves.  And  as  Mr.  Dalton  supposes 
that  gases  under  this  combination  have  nothing  to  react 
upon  but  particles  of  their  own  species,  How^can  be  recon¬ 
cile  the  pressure  upon  the  vessel  as ’being  1‘26.  for  each  par¬ 
ticle  of  gas,  whilst  he  himself  supposes  the  utmost  reaction 
of  each  particle  as  1*  only  ? 


Xn.  Report  of  Surgical  Cases  in  the  City  a.77d  Finshmy 
Dispe?isa/ries,  for  December  1807.  By  John  Taun¬ 
ton,  Fsq, 

In  the  month  of  December  there  were  -admjttcd  on  the 
books  of  the  City  and  Finsbury  Dispensaries  228  surgical 
patients. 

Cured  or  relieved  — -  192 

Died  ^ 

Under  cure  — •  31 

228 

Since  which  time 'there  hav-e  been  admitted  1283. 

Miss  R.,  tet.  26,  of  a  spare  habit  of  body,  delicate  consti¬ 
tution,  general  health  much  impaired,  suffers  greatly  during 
the  discharge  of  the  catamenia,  which  returns,  at  intervals 
of  about  six  or  seven  weeks. 

About  six  years  sinct:  she  received  ’’a  blow  on  the  right 
breast,  which  produced  a  general  swelling  of  the  gland,  at¬ 
tended  with  much  pain  :  ’these  were  relieved  by  fomemattons 

and 
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and  lotions ;  but  the  breast  remained  somewhat  enlarged, 
apparently  from  a  tumour,  which  was  entirely  neglected,  as 
^t  did  not  produce  much  inconvenience,  only  occasionally 
some  darting  through  the  part. 

In  October,  1806,  she  received  a  second  blow  while  play¬ 
ing  with  a  child,  who  threw  its  head  baek  with  great  force 
on  the  same  breast,  which  was  then  exposed  : — this  produced 
exquisite  pain  at  the  instant.  The  tumour  was  now  more 
evident,  and  excited  greater  attention  from  the  darting  pain, 
which  was  become  severe,  returned  at  short  intervals,  and 
was  accompanied  with  a  sensation  of  heat. 

She  was  now  placed  under  the  care  of  a  physician,  who 
directed  that  from  eight  to  twelve  leeches  should  be  applied 
to  the  breast;  and,  after  the  bleeding  had  subsided,  that  the 
whole  be  covered  with  the  emplastrum  thuriscompositum,and 
that  the  most  abstemious  regimen  be  enjoined.  More  leeches 
and  another  plaster  were  applied  at  about  the  end  of  eight  days. 

This  mode  of  treatment  was  persevered  in  till  April  1807, 
when  I  first  saw  her.  The  tumour  was  large  and  irregular  on 
its  surface,  exceedingly  painful ;  the  darlings,  always  accom¬ 
panied  with  a  sensation  of  heat,  extended  through  the  nipple, 
which  was  retracted,  and  the  integuments  somewhat  puc¬ 
kered  :  a  considerable  enlargement  had  also  taken  place  in 
one  of  the  lymphatic  glands  on  the  lower  edge  of  the  pecto¬ 
ral  muscle,  towards  the  axilla. 

During  the  above  plan  of  treatment  by  depletion^  the  pe¬ 
riods  of  the  catamenia  were  protracted,  and  became  more 
painful ;  the  general  health  and  strength  of  the  body  were 
much  reduced,  and  little  calculated  to  bear  up  against  the 
increasing  degree  of  pain  produced  by  each  application  of 
the  leeches  ;  the  disease  assumed  its  true  character,  and  was 
now  making  rapid  advances. 

A  generous  regimen  was  immediately  ordered,  and  the 
breast  covered  with  the  emplastrum  aminoniaci  cum  hydrar- 
gyro.  At  the  end  of  the  first  week  it  was  evident  that  she 
had  experienced  great  benefit  from  the  change  in  the  plan  of 
treatment :  the  diet  was  now  directed  to  be  of  the  most  nu¬ 
tritious  kind  ;  some  alterative  medicines  were  prescribed,  and 
the  plaster  continued. 
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At  the  end  of  three  weeks  the  tumour  was  greatly  di- 

O  J 

minished  in  size,  had  a  smooth  surface;  the  enlargement 
of  the  lymphatic  gland  had  nearly  subsided  ;  the  pains  re¬ 
turned  at  longer  intervals,  and  were  less  severe  :  the  general 
health  and  strength  appeared  to  he  greatly  improved. 

Some  tonic  medicines  were  now  taken,  particularly  the 
ferri  rubigo  ;  a  generous  diet  was  persevered  in,  and  a  glass 
or  two,  of  wine  taken  after  dinner.  The  emplastrum  saponis 
was  now  applied  to  the  breast,  and  renewed  once  a  week.. 

May  26.  Six  weeks  from  the  time  I  first  saw  her  the 
pain  was  reduced  so  as  to  give  but  little  uneasiness  ;  the  tu¬ 
mour  nearly  absorbed  ;  the  constitution  appeared  to  be  in  a 
state  of  renovation  :  the  alterative  medicines  w^ere  given  for 
about  a  fortnight ;  then  the  tonic  plan  was  again  resorted  to, 
the  nutritious  regimen  continued,  the  emplastrum  am- 
moniaci  ciim  hydrargyro  was  continued  for  about  14  days; 
then  the  emplastrum  saponis,  which  was  applied  twice  in 
that  time. 

July  27.  Every  symptom  of  disease  appears  to  have  sub¬ 
sided  ;  the  catamenia  is  more  regular,  the  pain  at  which 
period  is  greatly  diminished  by  taking  some  diaphoretic 
draughts. 

,  The  treatment  as  recommended  on  the  26th  of  May  to  be 
continued. 

On  the  17th  of  September  she  received  a  considerable 
blow  on  the  upper  part  of  the  same  breast,  which  produced 
inflammation  and  swelling  of  the  part :  to  this  the  following 
lotion  w'as  applied  with  the  desired  success  : 

R.  vSal.  ammon.  cr.  Spb  vin.  rec.  Jij*  aut  diet, 

This  accident  did  not  produce  the  least  appearance  of  a  re¬ 
turn  of  the  original  disease.  The  former  plan  of  treatment 
was  persevered  in,  with  occasional  intermissions  ofthemedi-? 
cines  for  a  fortnight  at  a  time,  till  the  beginning  of  March 
16Q8,  when  she  appeared  to  enjoy  the  highest  state  of  health, 
and  has  continued  so  to  do  to  the  present  time. 

John  Taunton, 

Greville  street,  Hatton  Garden^  Surgeon  to  the  City  and  Finsbury 

June  20,  1808.  Dispensaries,  Lecturer  on  Ana¬ 

tomy,  Surgery,  Physiology,  &c. 

p.  s.  It 
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P.  S.  It  Is  my  intention  to  make  some  observations  on 
this  case  in  a  subsequent  Report. 

In  the  last  Report,  p.  363,  for  1007  read  1264, 


XIII.  Notices  respecting  New  Books. 

Part  I.  of  the  Philosophical  Transactions  for  1808  has 
made  its  appearance.  The  following  are  its  contents  ; 

1 ,  The  Bakerian  Lecture,  on  some  new  Pha'nomena  of 
chemical  Changes  produced  by  Electricity,  particularly  the 
Decomposition  of  the  fixed  Alkalis,  and  the  Exhibition  of 
the  new  Substances  which  constitute  their  Bases  \  and  on  the 
general  Nature  of  alkaline  Bodies.  By  Humphry  Davy,  Esq, 
Sec.  R.S.  M.R.I.A. — 2.  On  the  Structure  and  Uses  of  the 
Spleen.  By  Everard  Home,  Esq.  F.R.S. — 3.  On  the  Com¬ 
position  of  the  Compound  Sulphuret  from  Hue]  Boys,  and 
an  Account  of  its  Crystals.  By  James  Smithson,  Esq,  F.R.S, 
— 4.  On  Oxalic  Acid.  ,  By  Thomas  Thomson,  M.D. F.R.S. 
Ed,  Communicated  by  Charles  Hatchett,  Esq.  F.R.S. — > 
5.  On  Super-acid  and-  Sub-acid  Salts.  By  William  Hyde 
Wollaston,  M.D.  Sec.  R.S. — 6.  On  the  Inconvertibility  of 
Bark  into  Alburnum.  By  Thomas  Andrew  Knight,  Esq. 
F.R.S.  In  a  Letter  to  the  Right  Hon.  Sir  Joseph  Banks* 
Bart.  K.B.P.R.S. — J.  Some  Account  of  Cretinism.  By 
Henry  Reeve,  M.D.  of  Norwich.  Communicated  by  WiL 
liam  Hyde  Wollaston,  M.D.  Sec.  R.S. — 8.  On  a  new  Pro* 
perty  of  the  Tangents  of  the  three  Angles  of  a  Plane  Trian¬ 
gle.  By  Mr.  William  Garrard,  Quarter  Master  of  Instruct 
lion  at  the  Royal  Naval  Asylum  at  Greenwich.  Communi¬ 
cated  by  the  Astronomer  Royal.— ^9*  On  a  new  Property  of 
the  Tangents  of  three  Arches  trisecting  the  Circumference 
of  a  Circle.  By  Nevil  Maskeline,  D.D.  F.R.S,  and  Astro* 
nomer  Royal. — 10.  An  Account  of  the  Application  of  the 
Gas  from  Coal  to  oeconomical  Purposes.  By  Mr.  William 
Murdoch.  Communicated  by  the  Right  Hon.  Sir  Joseph 
Banks,  Bart.  K.B.P.R.S — 11.  Further  Experiments  on  the 
Spleen.  By  Eyerard  Home,  Esq.  F.R.S. 


Appendix. 
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Appendix.— Meteorological  Journal  kept  at  the  Apart¬ 
ments  o[’  the  Royal  Society,  by  Order  of  the  President  and 
Council. 

A  new  System  of  Chemical  Philosophy .  Pari  I.  By  John 

Dalton,  Svo.  pp,  220. 

The  intention  of  this  small  but  interestins:  volume  is  to 
exhibit  and  elucidate  the  author’s  ideas  relative  to  those  pri¬ 
mary  laws  which  seem  to  obtain  in  regard  to  heat,  and  to 
chemical  combinations.  Some  of  the  doctrines  which  he 
maintains  will  occasion  discussion  and  investigation,  but 
they  are  of  so  interesting  a  nature  as  to  promise  an  ample 
recompense  in  the  elueidation  of  chemical  truths,  which 
may  be  expected  to  be  the  result. — The  author  expects  to 
publish  Part  11.  in  about  a  year  hence. 

In  the  course  of  next  month  will  be  published,  a  supple-* 
mentary  volume  of  Birds,  to  Barr’s  Edition  of  Buffon. — The 
proprietors  of  that  work  have  engaged  a  literary  gentleman 
to  collect  all  that  has  been  discovered  in  ornithology  of  an 
interesting  nature  since  the  death  of  the  illustrious  Buffon  ; 
and  for  that  purpose  prociii'ed  the  splendid  edition  of  his 
works  lately  published  by  Sonninl,  in  114  volumes.  From 
this  has  been  selected  every  article  of  importance,  or  of  cu¬ 
riosity,  from  the  additions  of  Sonnini  and  J.  J.  Virey. 

Several  new  plates  will  accompany  the  volume;  the  con^ 
tents  of  w'hich  will  bring  down  the  aera  of  discovery  in  this 
interesting  branch  of  natural  history  to  the  present  day. 

Mr.  Accum,  lecturer  on  operative  chemistry  and  mine¬ 
ralogy,  &c.,  has  in  the  press  A  System  of  Mineralogy  and 
Mineralogical  Chemistry,  with  applications  to  the  Arts.  The 
work  will  be  formed  chiefly  after  Haiiy  and  Brongniart,  and 
will  be  published  in  three  octavo  volumes,  with  fifteen  cop¬ 
per  plates. 


XIV.  Proceedings  of  Learned  Societies, 

ROYAL  SOCIETY. 

J CNE  2  and  10.  The  president  in  the  chair. — The  continu¬ 
ation  of  Messrs.  AHeii  and  Pepys’s  paper  on  Respiration, 

occupied 
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occupied  the  Society.  The  general  result  of  the  numerous 
and  accurate  experiments  peri'ormed  hv  these  philosopl.ers 
prove^  that  the  quantity  of  carbonic  acid  produced  lu  respira¬ 
tion  is  always  equal  to  the  quantity  of  oxygen  consuiuird, 
and  vice  versa;  that  a  healthy  man,  whose  pulse  is  70  in  a 
minute,  will  consume  3400  cubic  inches  of  oxygen  gas  in 
eleven  minutes;  that  the  same  man  wall  emit  in  the  course 
of  24  hours,  calculating  the  quantity  of  gas  which  always 
remains  in  the  lungs  after  every  respiration,  ISOOO  cubic 
inches  of  carbonic  acid,  which  yield  10  oz.  2  grs.  of  solid 
carbon.  It  also  appeared  that  no  combination  takes  place 
between  oxygen  and  hydrogen  in  the  lungs,  and  that  they 
do  not  form  water  in  the  process  of  respiration.  The  au¬ 
thors  were  assisted  in  the -accuracy  of  these  results  by  the 

V  j 

great  perfection  to  which  they  have  brought  their  eudiometer. 

June  23.  The  president  in  the  chair. — iV  paper  by  Dr. 
Henry  of  Manchester  was  read,  On  the  instruments  of  ana- 
lysis  of  carbonic  acid,  and  the  gases  emitted  by  coal  in  de¬ 
structive  distillation.  This  paper  chiefly  consisted  of  tables 
of  the  relative  quantities  of  gas  contained  in  coals,  and  of  the 
tests  and  means  of  measuring  their  qualities  and  quantities. 

Mr.  Home  furnished  the  society  with  a  sketch  of  the  na¬ 
tural  history  of  thetrombac  and  caudivolva  of  New  South 
Wales  and  Bass’s  Straits.  Thetrombac  was  domesticated  by 
Him  two  years,  is  about  tw'o  feet  long  and  one  thick,  with 
round  cars  and  a  head  resembling  a  pig,  and  without  a  tail. 
It  burrows  in  the  earth  and  climbs  trees  ;  it  suffered  itself  to 
be  nursed,  and  when  it  bit  any  thing  it  was  wuthout  ill-na¬ 
ture.  On  dissection  it  was  discovered  to  have  two  uteri, 
Mr.  Bell,  a  surgeon  in  New  Holland,  dissected  one  in  a 
pregnant  state,  and  found  the  uteri  containing  a  gelatinous 
substance  conveyed  in  two  tubes,  instead  of  a  placenta.  It 
is  of  the  same  genus  (Didelphis)  as  the  American  opossum 
and  the  kangaroo. 

WERNERIAN  NATURAL  HISTORY  SOCIETY. 

At  the  last  meeting  of  the  Wernerian  Natural  History 
Society,  (June  11,)  Dr. Thomas f'homson,  oneoftbe  vice- 
presidents,  read-ayery  interesting  and  valuable  paper  on  the 

chemical 
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chemical  nature  of  fiuor-spar. — Captain  Lasky  also  read  a  pa¬ 
per  on  the  Pinna  ingens  of  Pennant.  From  his  observations  it 
appears,  that  the  Pinna  ingens  of  Montagu,  Pinna  borealis  of 
Stewart,  and  Pinna  ingens  of  the  Linnasan  Transactions,  are 
the  same  species,  and  identical  with  the  Pinna  ingens  of  Pen¬ 
nant.— At  the  same  meetins;,  Charles  Anderson,  esq.  read 
some  observations  on  the  geognosy  of  the  island  of  Inchkeith, 
in  the  Frith  of  Forth.  It  appears  from  the  interesting  details 
which  he  communicated,  that  the  whole  island  is  composed 
of  rocks  belonging  to  the  independent  coal  formation  ;  and 
that  the  green- stone  which  there  occurs,  is  traversed  by  true 
veins  filled  with  quartz,  chalcedony,  calcspar,  &:c. ;  and  also 
contains  numerous  contemporaneous  veins  of  different  kinds, 
Mr.  Anderson  intimated  his  intention  of  laving  before  the 
Society,  at  a  future  meeting,  a  more  particular  dcscriptiori 
of  the  island,  illivstraled  by  drawings  and  a  series  of  speci¬ 
mens. 


XV.  Intelligence  and  Miscellaneous  Articles, 

CALCULUS  IN  THE  BLADDER. 

M  .  VuRZER,  a  French  chemist,  has  published  the  follow¬ 
ing  analysis  in  support  of  Messrs.  Fourcroy  and  Vauque- 
lin’s  discovery  of  silex  in  urinary  concretions*  : 

I  received  (he  calculus,  of  which  the  following  is  the 
analysis,  from  M.  Michaelis,  who  extracted  it  by  an  opera¬ 
tion  from  a  patient. 

Plnjsical  Properties. — Tt  was  nearly  oval,  but  a  little 
compressed  ;  brown  exiernally,  and  of  a  yellowish  white  in¬ 
ternally.  It  weighed  exactly  B70  grains  ;  its  specific  gravity 
was  1*572  ;  its  surface  was  irregular  and  uneven.  It  was  of 
the  consistence  of  hard  chalk,  was  entirely  without  a  nu» 
cleus,  and  was  composed  of  layers. 

Chemical  Examination. —  1.  I  macerated  300  grains  of 
this  concretion  (after  having  pulverised  them)  for  tw'o  days 
in  distilled  water,  at  a  temperature  of  12°  (Reaumur).  I 
thtn  filtered.  The  colourless  liquor  presented  by  the  reagents 

'  *  ]From  Annales  de  Chimie^  tom.  Ix.  p.  310, 
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the  following  plisenoniena  :  the  nitrates  of  inercurv  and  of 
silver. — I'he  muriate  of  barvies — the  water  of  barytes — lime- 
water — oxalic  acid — ^potash  and  anirntmia  produced  no  pre¬ 
cipitate  nor  any  sensible  change.  It  is  clear,  therefore,  that 
the  distilled  water  employed  contained  none  of  the  consti¬ 
tuent  particles  of  this  urinary  concretion. 

The  dried  powder  was  of  the  same  weight  as  before. 

2.  I  n^xt  treated  this  powder  with  muriatic  acid,  (the 
specific  gravity  of  which  w'as  I’lSI,)  keeping  the  mixture 
for  two  days  at  the  temperature  of  13^  of  Reaumur.  1  af¬ 
terwards  added  distilled  water.  After  having:  filtered  the  resi- 
due,  when  wxdl  dried  it  still  weighed  248  grains,  and  was 
of  a  reddish-brown  colour. 

3.  I’he  filtered  liquor  precij/itated  by  lime-water  gave 
a  deposit  which,  when  collected  and  examined,  was  found 
to  be  phosphate  of  lime  :  it  w'cighed  52  grains. 

4.  The  24 S  grains  which  remained  after  the  second  ex¬ 
periment  were  put  into  a  solution  of  potash  a  little  diluted, 
and  left  for  two  days  at  a  temperature  of  1 8^  of  Reaumur. 
I  afterwards  filtered  ;  and  the  liquor  decomposed  by  the 
acetous  acid  furnished  a  precipitate  weighing  230  grains, 
which,  when  examined  with  care,  consisted  of  226  grains 
of  uric  acid  distinctly  characterized,  and  four  grains  of  ani- 
^lal  matter. 

‘‘  3.  I'he  w'eighi  of  what  remained  upon  the  filter  was  18 
grains  ;  I  heated  it  in  a  silver  crucible  until  red-hot.  During 
tills  operation,  tliere  was  a  very  disagreeable  fWid  odour 
disengaged,  like  that  of  liurnt  horns  or  hair.  The  residue 
weighed  scarcely  three  grains. 

“  6.  7  liC'e  three  grains  w^ere  not  dissolved  in  the  sulphuric, 
the  nitric,  or  muriatic  acids,  even  when  heated  successively 
with  these  acids  to  ebullition. 

“7*  I  then  mixed  it  with  four  parts  of  potash,  and  melt¬ 
ed  it  in  a  suitable  fire.  The  whole  was  dissolved  in  water,  and 
I  precipitated,  by  an  excess  of  acid,  pure  silex. 

“  This  substance  has  only  been  found  twdee  in  the  urinary 
calculi  by  Messrs.  Fourcrov  and  Vauquelin,  although  they 
have  analysed  an  immensenumber  of  them.  This  induced  me 
to  recommence  my  labours  with  the  3 70 -grains  which  I  had 

laid 
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laid  aside,  Flaving  again  found 

o  cr 

silex,  T. 

v/as  convinced  that 

no  mistake  had  crept  into  mv‘ farmer  aiiaivsis. 

From  the  above  experiments 

it  results  that  300  grains 

of  the  above  calculus  contained 

Grains. 

Phosphate  of  lime 

- 

52 

Uric  acid 

226 

Animal  matter 

10 

Silex 

- 

3 

Phosphate  of  lime 

A 

- 

]7‘35 

Uric  acid 

- 

65*33 

Animal  matter 

- 

6‘32 

Silex 

- 

TOO 

The  above  table  gives  per 

cent. 

Phosphate  of  lime 

- 

17*35 

Nitric  acid 

- 

75*33 

Animal  matter 

- 

6-32 

Silex 

- 

1*00 

100*00 

SOCIETT  FOK  THE  FELIEF  OF  THE  RUPTURED  POOR. 

The  election  of  Surgeon  for  this  institution^  vacant  by  the 
death  of  Mr.  Will  iam  Turnbull,  took  place  on  Tuesday  the 
5Sth  of  .Tune;  when  48  old  subscribers  to  the  charity  bal¬ 


loted  in  person,  as  follows  : 

For  Mr.  Taunton  .  .  37 

Mr.  Rees  Price  .  6 

Mr.  Field  .  ,  3 

Mr.  Berkley  .  .  2 

48 


After  the  ballot  bad  taken  place,  it  appeared  that  Alr^ 
Price 'had  previously  paid  into  the  hands  of  the  treasurer 
34  guineas,  which,  together  with  the  six  votes  above  stated, 
gave  him  a  majority,  and  he  was  declared  duly  elected. 

MONUMENT  TO  LOCKE* 

The  admirers  of  the  writings  of  Locke  will  rejoice  to 
hear  that  a  subscription  has  been  begun  for  the  purpose  of 
erecting  a  monument  to  his  memorv.  Subscriptions  are  re- 
ceived  at  the  office  of  the  Literary  Fund,  w'here  a  model  of 
the  intended  erection  may  be  inspected. 


LIST 
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MST  OF  PATENTS  FOR  NEW  INVENTIONS. 

To  Rebecca  Ching,  of  Rush  Common,  Lambeth,  Surry, 
widow  of  John  Ching,  late  of  Cheapsidc,' apothecary,  for 
certain  improvements  in  a  medicine  nowcalled  Ching*s  worm- 
destroying  lozenijes,  for  which  her  late  husband  obtained 
letters  patent  bearing  date  the  esth  of  June  179d.  May  7. 

To  John  Harriot,  of  Wapjnng,  in  the  county  of  Middle¬ 
sex,  esq.,  for  a  new  fire-cscapc,  or  machinery  to  be  used  in 
cases  of  fire.  May  10. 

To  William  Hunt,  of  the  Brades,  in  the  parish  of  Rowley 
Regis,  in  the  county  of  Stafford,  iron- master,  for  a  method 
of  rolling  moulds,  or  plates  of  trowels,  from  pieces  of  either 
blister,  sheer  or  cast  steel,  of  a  square,  or  nearly  square,  or 
oblong  form.  May  10.  . 

To  John  Watson,  late  of  Bnry -Place,  Bloomsbury,  gent, 
for  certain  improvements  in  the  art  of  soap -making,  by 
which  the  article  is  in  several  respects  ameliorated.  May  lO. 

To  Chester  Goadd,  of  Old-Street,,  gent.,  for  certain  im¬ 
provements  ill  the  construction  of  a  machine  for  washing 
or  cleansine;  linen  and  various  other  articles.  May  17* 

To  William  Congreve,  Garden-Court,  Jemple,  esq., 
for  a  ^un-carrlage  of  the  srnplest  construction,  cither  for 
land  or  sea  service,  calculated  to  reduce  very  considerably 
the  labour  of  working  the  guns,  to  produce  a  smooth  and 
even  recoil,  and  to  prevent  the  violent  action  that  takes 
place  in  common  carriages  when  the  gun  is  fired.  At  the  same 
time,  the  carriage  is  of  much  lighter  and  less  expensive  con¬ 
struction,  and  less  liable  to  be  struck  and  splintered  by  the 
enemy's  shot,  as  presenting  much  less  surface  when  applied 
to  the  sea  service  :  it  allows  moreover  of  a  very  considerable 
reduction  in  the  size  of  the  port.  May 

To  John-Stedman,  of  Horton  Kirby,  in  the  county  of 
Kent,  farmer,  for  a  patten  and  clog,  of  infinite  utility  anJ 
ease  to  such  persons  who  may  wear  them.  May  24. 
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METEOROLOGICAL  TABLE^ 

By  Mr.  Caret,  of  the  Stran0, 
For  June  180S. 


t)ays  of  the 
Month. 

Thermometer. 

Heig’nt  of 
tne  13a  lom. 
Inches. 

DegreesofDry- 

ness  by  Leslie’s 

Hygrometer. 

Weather. 

^  bJ) 
u  c 

°-S 

^  o 

0  5 
cc  ^ 

• 

a 

o 

o 

8 

C  'w. 

May  ^7 

54'* 

62° 

56° 

29-87 

It) 

Raiti 

28 

57 

63 

51 

30-12 

47 

Fair 

29 

54 

66;. 

50 

•20 

29 

Cloudy 

30 

36 

72 

60 

•18 

47 

Fair 

31 

60 

74 

53 

29-88 

46 

Fair 

June  1 

53 

61 

50 

*89 

38 

Cloiidv 

2 

30 

67 

49 

30-02 

47 

Fair 

3 

55 

68 

52 

29-81 

41 

Fair 

4 

36 

67 

51 

•66 

27 

Showery- 

5 

53 

67 

30 

*69 

52 

Showery 

6 

49 

58 

50 

•73 

46 

Cloudy 

7 

31 

63 

49 

•83 

33 

Showery 

8 

34 

61 

31 

•77 

82 

Fair 

9 

54 

56 

30 

•68 

0 

Rain 

10 

52 

59 

52 

•96 

47 

Cloudy 

11 

34 

68 

53 

30-03 

77 

Fair 

12 

36 

62 

55 

•20 

32 

Cloudy 

13 

36 

70 

6 1 

•12 

71 

Fair 

14 

62 

66 

54 

29-95 

63 

Fair 

13 

60 

67 

36 

30-01 

61 

Fair 

16 

39 

66 

33 

•12 

62 

Fair 

17 

1  56, 

63 

60 

•03 

49 

Cloudy 

18 

63 

75 

68 

30-08 

66 

Fair 

19 

67 

76 

66 

•12 

65 

Fair  • 

20 

65 

72 

61 

•06  , 

63 

Fair 

21 

63 

72 

60 

29-99 

47 

Fair 

22 

62 

71 

36 

•76 

5  1 

Fai  r 

23 

38 

67 

34 

•78 

62 

Fair  .  <  , 

24 

58 

68 

38 

'92 

72 

Fair 

25 

59 

69 

35 

30-05 

61 

Fair 

26 

«  1 

« 

56 

72 

57 

•10 

79 

Fair 

N. B.  The  Barometer’s  lieight  is  taken  atone  o’clock. 
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XVf.  AnalysU  of  thi  laidy  diKOvercd  yiiveral  IVaters  at 
CfiellenJiayn  ;  and  aho  of  otfier  Medicinal  Springs  in  its 
Ntighifjurht/A.  I'y  Fuederick  Acclm,  M,R,LA. 
Opf^ative  Cherrad^  lecturer  on  Prattical  diemhliy  and 
fjn  Alineralogy  and  Pharmacy,  cdc, 

[CvnUnued  from  p.  28,] 

AN/iLYSIS  OF  THE  SPRING  CALLED  THE  CHA*- 
LYBEATE  V/EAK  SALINE  WELL. 


I.  Physical  CnARACfEns  op  the  Water. 

T.  HR  taste  of  this  water  is  slightly  saline  and  soft.  It  Is 
perfectly  limpid,  and  destitute  of  gmell.  It  sends  forth  a  few 
air-huhbles,  but  not  in  any  remarkable  quantity.  Its  tem¬ 
perature  was  .54"  Fahr. ;  the  surrounding  air  being  80®,  and 
the  barometrical  pressure  20*7.  Its  specific  weight  at  that 
temperature  na*  as  28ir4  to  289.  The  spring  which  fur¬ 
nishes  this  water  rises  in  the  area  on  the  ea-^t  side  of  Hygeia 
Hou«e.  Its  bed  is  a  stiff  blue  clay,  abounding  with  extra- 
nco  IS  fossil?,  chiehy  of  the  bivalve  kind,  wholly  converted 
into  clay.  1  he  dq^th  of  this  w  ell  is  36  feet.  It  yields  150 
gallons  of  water  Ln  24  hours. 

f 

11.  Exam  IN' ATiON  by  Re-agents. 

Experin»ent  I. — Tincture  of  cabbage  is  reddened  by  this 
water. 

K  P'lTiment  IT. — Tincture  of  galls  produced  no  effect.  A 
slice  of  a  nut  ^all  suspended  in  the  water  highly  concen¬ 
trated  and  previously  mingled  with  a  few  drops  of  nitric  acid, 
occasioned  a  purplish  hue. 

Experiment  III. — Succinate  of  ammonia  ^t\l]  pmssiafe  cf 
potash  when  applied  in  a  similar  manner  occa.=ioned  a  pre¬ 
cipitate.  \Va:er  that  had  been  boiled  and  suffered  to  stand 
undisturbed  and  then  decanted,  when  treated  with  the  same 
tests  remained  unaltered. 

Kxpcrin)ent  IV. — hime-v^nlfnr  mingled  with  this  water  in 
equal  quantities  became  cloudy  :  manalic  acid  rendered  the 
mixture  transparent. 
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Experiment  N Sulphate,  acetate  and  nitrate  of  larytes 
occasioned  a  milky  precipitate  both  in  the  fresh  and  in  the 
boiled  water. 

Experiment  VI. — A  crystal  of  muriate  of  larytes,  or  wi- 
irate  of  strontia,  rendered  the  water  cloudy.  The  admix¬ 
ture  of  muriatic  acid  had  no  effect. 

Experiment  Wlt-^-Acetate  and  nitrate  of  lead  produced  a 

cloudiness. 

Experiment  VIII,— nitrate  and  acetate  of  silver 
effected  a  white  precipitate.  The  same  effect  ensued,  al¬ 
though  a  few  drops  of  sulphuric,  nitric,  or  acetic  acid  had 
been  added. 

Experiment  l^.-^-Phosphate  of  soda  assisted  by  carhojiate 
of  ammonia  when  added  to  a  portion  of  the  water  highly 
concentrated,  did  not  occasion  a  precipitate. 

Experiment  X.— 231  cubic  inches  of  the  water  of  the 
Weak  Chalybeate  Saline  Well  boiled  down  to  five  cubic 
inches  after  being  mingled  with  muriatic  acid,  yielded  a 
brown  flocculent  precipitate  when  poured  into  liquid  ammonia. 

Experiment  XI. — Solution  of  soap  in  water  becomes  de¬ 
composed  by  this  water. 

Experiment  XIL—  Oxalate  of  ammonia  dxidfluate  of  soda 
occasioned  an  abundant  precipitate. 

Reasoning  on  these  preliminary  experiments,  which  were 
undertaken  at  the  fountain  head,  we  are  led  to  believe  that 
this  medicinal  water  contains  carbonate  of  iron,  salts  with 
earthy  bases  and  with  muriatic  and  sulphuric  acids. 

The  gaseous  contents  of  the  water  of  this  spring  col¬ 
lected  and  separated  in  the  usual  manner,  amounted  in  one 
gallon  to 

73.  cubic  inches  carbonic  acid  gas,  and 
4j.  atmospheric  air. 

ANALYSIS. 

Experiment  \ .—Out  thousand  eight  hundred  and  forty- 
eipht  cubic  inches  of  the  water  of  the  Chalybeate  Weak  Sa¬ 
line  Well  evaporated  to  one  half  were  suffered  to  cool, 
filtered,  and  the  insoluble  part  collected. 
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lixperhnent  TT.  — The  powder  thus  separated  by  evapora¬ 
tion  was  dissolved  in  muriatic  acid.  The  usual  tests,  viz, 
fluale  of  soda,  oxalate  of  potash,  and  succinate  of  ammonia, 
showed  that  it  contained  lime  and  iron.  Phosphate  of  soda 
with  carbonate  of  ammonia  proved  that  it  was  free  from 
magnesia.  The  solution  was  therefore  evaporated  to  dryness, 
and  the  residue  redissolved  in  dilute  nitric  acid. 

Experiment  III. — Into  the  nitric  solution  previously 
highly  concentrated  by  evaporation,  liquid  ammonia  was 
poured.  The  precipitate  being  collected  was  -redissolved  in 
muriatic  acid,  and  the  obtained  solution  decomposed  by  suc¬ 
cinate  of  soda.  The  succinate  of  iron  being  redissolved  in 
muriatic  acid,  the  solution  was  decomposed  by  carbonate 
of  potash.  The  obtained  carbonate  of  iron  weighed  four 
grains;  which  gives  half  a  grain  of  carbonate  of  iron  to  each 
gallon  of  the  water. 

Experiment  IV. — Into  the  muriatic  solution,  highly  con¬ 
centrated,  sulphuric  acid  was  dropt,  and  the  whole  evapo¬ 
rated  nearly  to  dryness  ;  the  mass  b  *ing  softened  with  water 
and  the  sulphate  of  lime  collected.  The  product,  taking  loO 
grains  to  be  equal  to  70  of  carbonate  of  lime,  proi^ed  that 
1848  cubic  inches  of  this  water  contained  24}  grains  of 
carbonate  of  lime  ;  which  gives  to  each  gallon  of  the  water 
3-p^  of  a  grain  of  that  salt. 

Experiment  V. — The  fluid  from  which  these  salts  had 
been  obtained  (Exper.  I.)  was  evaporated  to  perfect  dry¬ 
ness,  reduced  to  an  impalpable  powder  in  a  warm  mortar, 
and  digested  repeatedly  in  alcohol. 

Experiment  \ I, — The  alcoholic  solution  diluted  with  a 
small  portion  of  water  became  turbid  by  sulphate  of  silver 
and  oxalate  of  ammonia;  but  phosphate  of  soda  with  carbo¬ 
nate  of  ammonia  effected  no  change  when’ added  to  it.  It 
was  therefore  evaporated  to  dryness,  and  yielded  four  grains 
of  muriate  of  lime;  which  gives  half  a  grain  of  this  salt  to 
each  gallon  of  water. 

Experiment  VU.— The  mass  left  from  the  alcoholic  so¬ 
lution  (Exper.  V.)  was  repeatedly  digested  in  small  quanti¬ 
ties  of  cold  w'ater,  till  the  fluid  that  had  been  suffered  to  be 
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ill  contact  with  it  for  six  hours  did  not  disturb  the  boIuIiwS 
of  sulphate  of  silver,  nitrate  of  barytes,  and  other  tests.  On 
evaporating  this  fluid,  muriate  of  soda  was  obtained,  which 
gave  16|-  grains  to  each  gallon  of  the  water. 

Experiment  VIII.— The  fluid  freed  from  muriate  of  soda 
became  turbid  by  phosphate  of  soda  and  carbonate  of  am¬ 
monia,  by  muriate  of  barytes,  but  not  by  muriate  of  platma. 

It  was  concentrated  and  decomposed  by  sub-carbonate  of 
soda;  the  carbonate  of  magnesia  was  dissolved  in  sulphuric 
acid,  and  the  sulphuric  solution,  when  highly  concentrated, 
was  mingled  with  alcohol.  The  sulphate  of  magnesia  thus 

obtained  weighed  40  grains.  ^  ^ 

Experiment  IX.— On  examining  the  solution  it  was  found 
that  sulphate  of  silver  occasioned  a  precipitate.  1  his  salt 
was  therefore  added.  The  precipitate  produced  by  means 
of  it  weighed  15f  grains,  which  are  equal  to  six  grains  of 
muriate  of  soda,  that  must  have  escaped  the  process  of  cry» 
stallization  before  mentioned.  This  portion  of  salt  added  to 
that  obtained  already  gives  l6f  to  each  gallon  of  the  water. 

To  facilitate  the  conclusion  of  the  analysis,  the  residue  of 
231  cubic  inches  of  water  of  the  Chalybeate  Weak  Saline 
Well  obtained  by  evaporation,  being  previously  digested  in 
alcohol,  was  repeatedly  digested  in  small  quantities  of  cold 
water  till  this  fluid  dissolved  no  more.  Into  this  solution, 
muriate  of  barytes  was  dropt,  till  it  produced  no  further  cloudi¬ 
ness.  The  precipitate  being  collected  and  weighed,  and  the 
sulphuric  acid  deducted  which  belonged  to  the  sulphate  of 
magnesia,  taking  100  to  be  equal  to  52*11  of  sulphate  of 
magnesia,  there  remained  eight  grains  of  sulphate  of  barytes 
ori2:!nating  from  the  decomposed  sulphate  of  soda  j  which 
are  equal  to  5|-  of  that  salt. 

Over  the  insoluble  residue  left  a  large  quantity  of  boiling 
water  being  poured  which  dissolved  the  whole  Muriate  of 
barytes  produced  103  grains  of  sulphate  of  barytes,  indica¬ 
ting  72  of  sulphate  of  lime;  which  indicate  nine  grains  of 
ihis  salt  in  each  gallon  of  the  water. 
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Contents  of  the  Water 

Contents  in  one  Galloii. 
Grains. 

Muriate  of  soda  -  -  16*75 
Carbonate  of  lime  -  3*0625 

Muriate  of  lime  -  -  o*5 

Sulphate  of  magnesia  5* 

Sulphate  of  soda  -  -  5*75 

Carbonate  of  iron  -  5* 

Sulphate  of  lime  -  -  g*5 

• 

In  one  Pint, 
Grains. 

2*09375 

0*3828 

0*0625  . 

0*625 

0*7185 

0*625 

0*71875 

40*5625 

5*0703 

Carbonic  acid  gas 
Atmospheric  air 

Cubic  inches. 

-  7*75 

-  4*5 

Cubic  inches, 
0*96875 
0*5625 

12*25 

1*53125 

ANALYSIS  OF  THE  STRONG  SULPHURETTED 

SALINE  WELL. 

Situation  of  the  Spring,  and  Physical  Properties 

OF  THE  Water. 

The  spring  called  the  Strong  Sulphuretted  Saline  Well 
is  situated  about  90  feet  distance  from  the  last  described 
spring.  The  water  of  this  well  has  a  strong  odour,  resem¬ 
bling  sulphuretted  hydrogen  gas.  Its  taste  is  saline.  It  is  as 
transparent  as  rock  crystal,  and  perfectly  colourless.  Its 
temperature  was  51°'7  at  29  barometrical  pressure;  the 
temperature  of  the  room  in  which  the  pump  for  delivering 
the  water  is  placed  being  64  Fahr.  The  specific  gravity  of 
this  water  is  as  279*7  to  277.  It  strongly  tarnishes  all  me¬ 
tallic  substances  over  which  it  is  suffered  to  flow.  Fishes 
and  frogs,  when  suffered  to  traverse  the  water  of  this  well, 
soon  die  in  it.  7'his  spring  aftbrds  upwards  of  2000  gallons 
of  water  in  24  hours. 

Examination  ey  Re-agents. 

Experiment  L — Tincture  of  callage  becomes  sensibly 
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reddened  from  the  fresh,  but  not  from  the  boiled  sulphu¬ 
retted  water. 

Experiment  II. — Tincture  of  turmeric  suffers  no  change. 

Experiment  III. — Silver  leaf  acquired  a  slight  iridescent 
tarnish,  after  having  been  immersed  in  this  u  ater  for  three 
days  ;  the  boiled  sulphuretted  water  did  not  affect  the  lustre 
of  this  metal. 

Experiment  W ^'^Quicksilver  exposed  to  the  action  of 
this  water  retained  its  brilliancy,  but  being  suspended  in  a 
muslin  bag  in  the  covered  reservoir  of  the  well,  it  acquired  ^ 
tarnish  within  24  hours. 

Experiment  V. — Bismuth,  disposed  in  alike  manner,  Io«t 
its  lustre,  and  became  brown. 

Experiment  .—"White  oxide  of  lismuth,  fresh  prepared, 
and  still  moist,  diffused  through  the  sulphuretted  water  be«f 
came  black  in  12  hours. 

Experiment  VII. — Arsenious  acid  and  muriaie  of  arsenic 
suffered  no  change. 

Experiment  VIII. — Acetate  of  silver,  of  the  usual  strength, 
yielded  a  white  precipitate,  but  when  diluted  it  produce4 
an  orange-coloured  cloud. 

Experiment  IX. — Crystals  of  acetate  of  copper  becaine 
black,  after  having  been  covered  by  the  water  for  a  f^vv 
minutes. 

Experiment  X. — Taper  moistened  with  nitrate  of  mercury 
acquired  a  brown  colour  when  kept  immersed  for  three 
hours  in  the  water. 

Experiment  XI. — Succinate  of  ammonia,  prussiate  of  pot¬ 
ash,  gallic  acid,  and  tincture  of  galls.  Neither  of  these 
re-agents  produced  a  change  in  the  fresh  water,  or  in  such 
as  had  been  concentrated  by  evaporation. 

Experiment  XII.— water  produced  a  cloudiness. 

Experiment  XHE — Crystallized  hydrate  of  harytes  and 
hydrate  of  strontia  occasioned  much  precipitate,  both  in 
the  water  at  the  fountain  head,  and  in  such  as  had  been  con¬ 
centrated  by  evaporation. 

Experiment  yUV Muriate,  acetate  and  nitrate  of  la^ 
ryies  effected  a  copious  precipitate. 

Experiment  XV,— Oxtz/a/c  of  ammonia,  oxalic  acid,  and 
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finale  of  soda,  rendered  both  the  fresh  and  the  boiled  sul¬ 
phuretted  water  turbid. 

Experiment  XVI.-— diud  nitrate  ^ produced 
the  same  effect. 

Experiment  XVI 1. — Concentrated  sulphuric  and  nitrous 
acid^  added  in  large  quantities  to  the  water  taken  fresh 
from  the  pump,  caused  a  copious  disengagement  of  air-bub¬ 
bles.  The  same  acids  mingled  with  water  highly  concen¬ 
trated  by  boiling,  occasioned  the  development  of  a  sulphu¬ 
reous  odour. 

Experiment  XVIIT. — Sulphureous  acid  gas  passed  into 
the  sulphuretted  water  at  the  fountain  head  effected  no 
sensible  change. 

Experiment  XIX. — Oxygenized  muriatic  acid  gas,  kept 
in  contact  with  the  sulphuretted  water,  rendered  it  slightly 
turbid :  the  colour  of  the  fluid  in  contact  with  a  measured 
quantity  of  the  gas  was  more  intensely  yellow  than  a  like 
bulk  of  distilled  water,  kept  in  contact  with  an  equal  bulk 
of  the  gas,  under  equal  circumstances. 

Experiment  XX. — Sulphate  of  magnesia  effected  no 
change  when  mingled  with  w^ater  highly  concentrated  by 
evaporation. 

Experiment  XXL — Muriate  of  lime  rendered  the  sul¬ 
phuretted  water  cloudy. 

Chemical  Examination  of  the  Gaseous  Contents 

OF  THE  Water, 

Experiment  . — 1848  cubic  inches  of  the  sulphu¬ 

retted  saline  water,  on  being  evaporated  in  a  glass  retort  to 
150  cubic  inches,  deposited  a  gray-coloured  precipitate;  the 
silper-natant  fluid  being  decanted,  the  powder  separated  by 
the  filter,  and  w'ashed  by  the  affusion  of  small  portions  of 
distilled  water,  was  suffered  to  dry  spontaneously. 

Experiment  XXTII. — The  decanted  fluid,  together  with 
the  water  employed  for  w'ashing  the  powder,  being  again 
concentrated  to  dO  cubic  inches,  a  pulverulent  precipitate 
ensued  ;  it  was  made  to  subside  by  the  admixture  of  alcohol 
collected,  dried,  and  added  to  that  obtained  in  Experiment 
XXIL 

Experiment  XXIV. — The  pulverulent  substance  thus  col- 
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\ . 

lected^  wStrongly  effervesced  with  muriatic  acid,  but  no  com¬ 
plete  sokuion  could  be  effected  by  that  agent.  The  insoluble 
part,  separated  by  the  filter,  had  a  crystalline  appearance. 
The  muriatic  solution  became  turbid  by  the  admixture  of 
iiuate  of  soda,  by  oxalate  of  ammonia^  and  by  other  testS;, 
indicating  the  presence  of  lime. 

Experimerd  XXV.— The  substance  which  resisted  the 
action  of  muriatic  acid  in  the  preceding  process,  was  com¬ 
pletely  soluble  by  ebullition  in  600  times  its  quantity  of 
water,  the  solution  was  decomposable  by  oxalate  of  ammonia^ 
by  fluate  of  soda,  and  by  barytic  water. 

Experiment  XXVI. — To  learn  whether  the  lime  detected, 
was  present  in  the  water  in  combination  with  carbonic  acid, 
or  with  sulphuretted  hydrogen,  a  narrow-mouthed  jar  con¬ 
taining  a  determinate  bulk  of  the  sulphuretted  saline  water, 
and  furnished  with  a  crooked  glass  tube,  terminating  under 
'a  cylinder  filled  with  lime  water,  was  gradually  made  to 
boil,  the  lime-water  became  turbid,  and  a  copious  precipi¬ 
tate  appeared,  The  obtained  precipitate  effervesced  with 
muriatic  acid,  emittins:  at  the  same  time  a  strono;  odour  of 
suiphuretled  hydrogen  gas.  The  solution  diluted  vVith  water 
occasioned  a  brown  precipitate  when  mingled  with  nitrate  of 
bismuth  or  nitrate  of  silver. 

Experiment  XXVII. — The  lime  water  from  which  the 
befcre-ohiained  precipitate  has  been  separated  w^as  void  of 
odour,  it  possessed  a  pungent  bitter  taste.  White  oxide  of 
bismuth  difi'used  thronvh  it,  became  instantly  black.  It 
changed  the  colour  of  yellow  sulphate  of  mercury  to  brown  ; 
fed  oxide  of  lead  acquired  by  it  a  purple  colour,  and  paper 
impregnated  with  a  solution  of  nitrate  of  silver  immersed  in 
this  fluid  became  gray.  Concentrated  nitrous  acid  rendered 
it  turbid.  From  these  preliminary  inquiries  it  became  evi¬ 
dent,  that  both  carbonate  and  hydro-sulphuret  of  lime  exist 
in  the  water,  the  first  and  part  of  the  latter  being  precipi¬ 
tated  by  the  action  of  lime  water,  though  a  considerable 
portion  of  the  hydro-sulphuret  remained  in  solution  :  hence 
lime  water  could  not  be  employed  to  separate  the  carbonic 
acid  from  the  sulphuretted  hydrogen  gas  contained  in  the 
sulphuretted  saline  water  of  Cheltenham. 


Experiment 
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Experiment  XXVIII. — I’o  ascertaiii  ihe  respective  pro¬ 
portions  of  these  gases  contained  in  a  givei  bulk  of  water^ 
024  cubic  inches  of  the  sulphuretted  water  aken  fresh  from 
the  spring  head,  were  introduced  in  ajar,  coinected  with  a 
Woulf’s  apparatus  in  the  ordinary  manner  ;’l\e  first  of  the 
three oiecked  bottles  of  the  apparatus  was  filled  vith  a  solu¬ 
tion  of  acetate  of  lead  ;  rendered  acidulous  by  theiciclition  of 
acetic  acid  ;  the  second  contained  lime  water.  applying 
heat  to  the  water  in  the  jar,  a  precipitate  was  soon  Vposited 
in  both  the  bottles  :  the  solution  of  acetate  of  lead  Squired 
a  velvet  black  colour;  and  the  lime  water  in  the  secorrf  bot¬ 
tle  became  milky.  I'he  sulphuretted  hydrogen  gas  wa^hus 
made  to  combine  with  the  oxide  of  lead  ;  and  the  carbtriic 
acid  being  prevented  from  forming  a  carbonate  of  lead  on  o-. 
count  of  the  excess  of  acetic  acid,  it  passed  through  themt. 
tallic  solution  unaltered,  and  united  with  the  dissolved  linu 
in  the  second  bottle.  Thus  both  gases  were  distinctly  ar¬ 
rested  by  different  agents,  and  in  different  vessels.  To  ren¬ 
der  this  experiment  as  conclusive  as  possible,  like  quantities 

K  *  • 

of  sulphuretted  water  were  treated  in  the  same  minner,  with 
the  exception  of  substituting  only  one  Woulf’s  bo\t\?  instead 
of  two  in  the  arrangement  of  the  apparatus,  the  bottle  con¬ 
taining  acetile  of  lead  with  excess  of  acid,  and  limcwater 
alternately.  The  production  of  hydro*sulphurel  of  lead,  and 
carbonate  of  lime  v.-as  uniformly  the  same  with  variationsuot 
amounting  to  the  -fi-^dth  part  of  a  grain.  024  cubic  indies 
of  the  sulphuretted  water  treated  in  this  manner,  yielded^S 
grains  of  hydro-sulphuret  of  lead,  which  are  equal  (accorw 
ing  to  Westrumb)  to  40  cubic  inches  of  sulphuretted  hy 
drofren  o-as *•.  1'he  carbonate  of  lime  obtained  from  23. 
cubic  inches  of  water,  calculated  in  the  usual  manner,  indi¬ 
cated  7  cubic  inches  oi  carbonic  acid  gas.  One  gallon  of 
the  sulphuretted  sahne  water  therefore  contains 

Cubic  inches. 

Sulphuretted  hydrogen  gas  1  1*0 
Carbonic  acid  gas  -  -  7 ’9 

18*9 

*  W^strumbs  Ecsehreibung  der  Gesund  Brunnen,  1805,  p.  150. 

ANALYSIS. 


I 


^0  Artahjsif  of  the  lately  discovered 

ANALYSIS. 

'Experiment  — 1848  cubic  inches  of  sulphuretted 

saline  water  havhg  been  slowly  evaporated,  yielded  a  grayish 
white  powder,  which,  when  dried  over  a  lamp  in  a  sand 
bath,  at  a  he^t  of  225°  Fahr.,  exhaled  a  peculiar  fetid  sul¬ 
phureous 

ExperirH'^^^  XXX. — This  powder  was  levigated  with  al¬ 
cohol,  ary  digested  in  that  fluid  for  four  days.  The  alco¬ 
holic  sol^hon,  when  filtered,  was  of  a  pale  amber  colour :  on 
being  f^aporated  to  dryness,  and  redissolved  in  water,  it  de- 
positd  a  pearl-coloured  powder,  w'hich  effervesced  with 
inur^^^*^  acid,  and  diflfused  a  smell  of  sulphuretted  hydrogen 
gas  The  quantity  of  this  powder  obtained  not  being  accu- 
j-a^ly  appreciable,  on  account  of  portions  of  it  having  been 
eaployed  for  various  experiments,  1848  cubic  inches  of 
rater  were  again  evaporated  to  dryness ;  the  residue  obtained 
was  treated  with  alcohol  as  before,  and  the  insoluble  part 
put  aside.  The  product  weighed  262  grains.  The  repeated  ap¬ 
plication  and  abstraction  of  nitric  acid  converted  it  into  sul¬ 
phate  of  hme,  which,  together  with  the  development  of 
the  sulpHiretted  hydrogen  gas,  which  it  emitted  on  the  affu¬ 
sion  a  acids  as  stated  before,  proved  it  to  be  hydro -sul- 
phureoflime,  of  which  32f  grains  are  contained  in  231 
cubic  inches,  or  one  gallon  of  this  water. 

Ecperiment  XXXI.— Into  the  fluid  freed  from  the  hydro- 
sul'huret  of  lime,  fresh  prepared  lime  water  was  suffered  to 
faftill  no  more  cloudiness  ensued;  muriate  of  magnesia  had 
tfrefore  been  dissolved  by  the  alcohol.  The  obtained  mag- 
rsia  weighed  58  grains  after  having  been  slightly  heated  ; 
^lieh  gives  29  grains  of  muriate  of  magnesia  to  231  cubic, 
iches  of  the  sulphuretted  saline  w^ater. 

Experiment  XXXIL — The  liquid  left  in  the  last  process 
,vas  concentrated  to  dryness  in  a  glass  capsule,  and  redis¬ 
solved  in  as  little  water  as  possible.  On  pouring  into  this 
concentrated  fluid  a  solution  of  neutral  carbonate  of  am¬ 
monia,  a  precipitate  ensued,  which  being  dried,  wei^'hed 
189  grains.  '  Hence  24  e  grains  of  muriate  of  lime  are  con¬ 
tained  in  231  cubic  inches  of  the  water,'^deducting  the  lime 

which 
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which  belonged  to  the  lime  water  employed  In  the  former 
experiment. 

Experiment  XXXII 1. — The  residue  which  had  resisted 
the  action  of  highly  rectified  alcohol  (Experiment  XXX.) 
was  transferred  into  a  flask,  containing  a  mixture  composed 
of  one  part  of  alcohol  and  ihree  of  water,  digested  for  six 
hours,  filtered,  and  evaporated  to  dryness. 

Experiment  XXXIV. — Upon  the  dry  mass  four  parts  of 
cold  water  were  affused,  and  suffered  to  stand  for  two  days  ; 
which  dissolved  the  whole,  except  four  grains  which- were 
found  to  be  sulphate  of  lime  :  this  was  added  to  the  inso¬ 
luble  residue  left  in  Experiment  XXXIII. 

Experiment  XXXV. — ^The  watery  solution  obtained  in 
the  preceding  experiment  became  milky  by  lime  water:  it 
was  therefore  concentrated  by  evaporation  as  much  as  pos¬ 
sible,  and  then  decomposed  whilst  boiling  hot,  by  a  solution 
of  carbonate  of  ammonia.  The  precipitated  magnesia  w'eighed 
764  grains,  which  are  equal  to  31 72  grains  of  sulphate  of 
magnesia;  of  which  salt  48^-  grains  exist  therefore  in  231 
cubic  inches  of  the  sulphuretted  water. 

Experiment  XXXVI.~The  fluid  left  in  the  last  process 
having  been  again  concentrated,  was  mingled  with  nitric 
acid  in  excess,  and  then  decomposed  by  a  solution  of  ni¬ 
trate  of  barytes:  the  precipitate  (taking  170  grains  of  sul¬ 
phate  of  barytes  to  be  equal  to  100  of  sulphate  of  soda,) 
proved  that  33  grains  of  sulphate  of  soda  w'ere  present  in 
231  cubic  inches  of  the  sulphuretted  water  ;  allowance  being 
made  for  that  portion  of  sulphuric  acid  which  belonged  to 
the  sulphate  of  magnesia  decomposed  in  Experiment  XXXV. 

FjXperiment  XXXVII. — Into  the  fluid  freed  thus  from  all 
the  salts,  with  a  base  of  sulphuric  acid,  sulphate  of  silver 
was  dropped,  till  no  further  cloudiness  ensued  :  the  obtained 
precipitate  being  weighed,  indicated  the  presence  of  183^ 
grains  of  muriate  of  soda  in  231  cubic  inches  of  the  water  ; 
taking  235  of  muriate  of  silver  to  be  equal  to  100  of  muriate 
of  soda. 

ExperhuentyCyCKNEl. — The  insoluble  residue  of  Experi¬ 
ment  XXXIII  was  repeatedly  boiled  in  large  quantities  of 
/lisillled  water,  until  this  fluid  ceased  to  become  turbid  bv 

hydrate 
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hydrate  of  barytes :  the  solution  being  evaporated  to  dryness,, 
indicated  (with  that  obtained  in  Experiment  XXXIV.) 
grains  of  sulphate  of  lime  in  231  cubic  inches  of  the  water. 

Experiment  XXXIX. — The  residue  left  in  the  preceding 
process  was  lastly  digested  in  nitro-muriatic  acid^  com¬ 
posed  of  equal  parts  of  nitric  and  muriatic  acids  evaporated 
nearly  to  dryness,  and  re-dissolved  in  the  least  possible 
quantity  of  water :  the  fluid  did  not  yield  a  precipitate  by 
liquid  ammonia,  nor  by  succinate  of  soda,  or  tincture  o 
galls  f  lime  water  rendered  it  turbid,  and  fluate  of  soda  pro¬ 
duced  much  cloudiness. 

Experiment  XL.— To  eflect  the  decomposition  of  this  so¬ 
lution,  it  was  evaporated  to  dryness,  and  the  dry  mass  redis¬ 
solved  in  the  least  possible  quantity  of  water  previously  min¬ 
gled  with  one  part  of  alcohol.  Into  this  fluid,  when  heated, 
a  mixture  of  equal  parts  by  bulk,  of  sulphuric  acid  and  al« 
cohol,  was  poured,  till  it  produced  no  further  cloudiness. 
The  sulphate  of  lime  obtained  proved  that  18  grains  of  car¬ 
bonate  of  lime  were  present  in  2J1  cubic  inches  of  water; 
taking  100  grains  of  the  precipitate  to  be  equal  to  64  of 
carbonate  of  lime. 

Experiment  XLL — The  fluid  separated  by  the  filter,  being 
agaiii'evaporaled  to  dryness  and  redissolved  in  distilled  wa¬ 
ter,  was  made  boiling  hot,  and  then  mingled  with  a  solution 
of  sub-carbonate  of  potash.  The  sub-cavbonate  of  masmesia 
produced,  indicated  3*75  grains  of  this  substance  to  be  pre¬ 
sent  in  231  cubic  inches  of  water. 

The  analysis  being  now  completed,  we  are  led  to  believe  that 


the  contents  of  the  sulphuretted  saline  water  are  the  folio  wi 

Contents  in  one  Gallon. 

hi  one  PiriL 

Grains. 

Grains. 

Muriate  of  soda 

183-25 

29*90625 

Sulphate  of  magnesia 

48-125 

6‘015625 

Hydro-sulphuret  of  lime 

32-73 

4-09:?73 

Muriate  of  maguesia 

29'0 

S-3125 

Sulphate  of  lime 

66*  5 

3-625 

Muriate  of  lime 

24 ’ 1 25 

3-015625 

Sulphate  of  soda 

53-0 

6  625 

Carbonate  of  lime 

18-0 

2-25 

Carbonate  of  magnesia 

5*75 

0*71875 

460-5 

57-3625  ~ 

(larbonic 
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Vontcnls  in  one  Gallon. 
Cubic  uiches. 

Carbonic  acid  gas  -  7'9 

Sulphuretted  hydrogen  gas  11' 

18*9 


9^ 


In  one  Pint. 
Cubic  inches, 
0-9873 
1-375 


2-3625 


[To  be  continued.] 


XVII.  On  Malting.  By  John  Carb,  Esq. 

[Continued  from  p.  50.] 

IVeight  of  Malt. 

Sever.\l  erroneous  opinions  are  delivered  in  the  evidence 
given  before  the  committee,  respecting  the  goodness  of 
malt  being  determined  by  its  weight.  Abstractedly  con¬ 
sidered,  \veic!;ht  indeed  does  not  afford  any  certain  data 
for  estimating  the  worth  of  malt,  because  bad  malt  may  be 
either  heavier  or  lighter  than  that  which  is  good.  If  the  ve¬ 
getation  of  the  grain  has  been,  imperfect,  or  not  carried  suf- 
iiciently  far,  the  product  will  be  part  malt  and  part  barley, 
and  of  course  heavier  than  good  malt :  but  if  on  the  other 
hand  the  vegetation  has  been  carried  too  fai,  too  mucii  of 
the  substance,  and  of  course  weight,  of  the  gram  will  have 
been  driven  out,  and  the  malt  will  be  light  in  propdrtion  as 
the  injuring  cause  has  been  allowed  to  operate :  in  this  way 
malt  may  be  rendered  light  and  unproductive  to  any  extent 

at  the  discretion  of  the  maltster. 

But  notwithstanding  all  this,  in  every  instance  where  the 
jrrain  has  been  perfectly  malted,  weight  is  the  only  certain, 
standard  now  known  for  determining  the  value. of  malt;  and 
this  IS  now  so  well  understood  in  the  markets,  that  it  is  not 
unusual  for  the  buyer  of  malt  to  be  provided  with  a  pair  of 
scales  and  a  small  measure,  and  to  govern  his  opinion  of 
the  price  by  the  weight  which  his  measure  of  tlie  sample 
yields,  in  all  malt,  therefore,  which  has  been  perfectly 

malted,  there  can  be  no  question  of  the  heaviest  being  the 

best, 
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best^  and  in  this  respect  the  Hertfordshire  malt-  preserves  a 
distinguished  superiority  over  all  watered  malt. 

Varieties  of  Malt, 

Strictly  speaking,  there  are  only  three  varieties  of  malt, 
viz.  brown,  amber,  and  pale  malt.  The  first  two  are  pe¬ 
culiar  to  porter,  and  have  special  reference  to  its  flavour  and 
colour;  the  third  is  the  general  basis  as  well  of  all  porter  as 
of  every  other  species  of  malt  liquor;  and  it  is  the  only  one 
which  merits  any  consideration  in  the  general  question  of 
malting.  Brown  malt  receives  all  its  peculiar  qualities  in 
the  kiln,  by  an  operation  called  blowing :  it  is  spread  there 
very  thin,  and  a  very  quick  and  active  heat  is  passed  through 
it  from  flaming  faggots :  the  sudden  application  of  the  heat 
converts  the  moisture  in  the  grain  into  vapour,  which  blows 
up  the  husk,  and  the  heat  catching  it  in  its  distended  state 
hardens  and  prevents  it  from  collapsing ;  hence  the  grains 
of  such  malt  are  large  and  hollow,  and  increase  the  measure 
from  one  to  two  bushels  in  a  quarter.  The  saccharine  of 
this  malt  is  nearly  all  destroyed  by  the  operation  of  the  fire, 
and  its  sole  object  in  porter  is  to  communicate  flavour  and 
colour;  but  as  these  qualities*  are  probably  to  be  obtained 
from  other  materials  than  malt,  some  porter-brewers  are  not 
using  it  at  all,  and  the  making  of  it  is  very  rapidly  declining. 
Amber  malt  is  a  species  between  brown  and  pale,  and  is  ako 
made  on  the  kiln  by  giving  it  less  fire  than  the  former,  and 
more  than  the  latter  ;  it  is  still  generally  used  in  porter  along 
with  pale  malt,  but  the  quantity  made  is  inconsiderable. 

As  bad  flavour  in  malt  subtracts  from  its  value,  and  the 
charge  of  producing  was  strongly  shifted  by  the  watering 
party  from  themselves  to  the  Hertfordshire  maltsters,  the 
present  portion  of  the  subject  is  material  in  the  inquiry ;  and 
from  what  has  been  said  it  may  be  readily  understood  that 
flavouring,  when  applied  to  the  working  floors,  can  only 
mean  manufacturing  the  different  steepings  there  as  sweet 
and  clean  as  possible,  and  thereby  not  giving  but  guarding 
against  any  peculiar  flavour. 

Varieties  of  Barley, 

In  the  evidence  given  before  the  committee,  the  agents  of 

the 
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the  watering  party  have  set  up  a  very  material  distinction 
between  what  they  call  heavy  and  light  land  barleys,  and 
they  appear  to  have  laid  much  stress  on  this  distinction,  and 
to  have  considered  it  as  one  of  the  chief  supports  of  their 
case :  to  me,  however,  it  seems  no  other  than  one  of  those 
artful  subterfuges  so  commonly  resorted  to  by  artful  and  in¬ 
terested  traders  in  revenue  questions,  merely  to  obscure  and 
disguise  the  true  state  of  the  matter  at  issue. 

On  all  the  numerous  gradations  ot  soil,  from  the  lightest 
down  to  clay  itself,  barleys  are  produced,  varying  in  every 
degree,  chiefly  as  to  colour  and  thickness  of  skin ;  but 
this  variety  is  not,  as  is  attempted  to  be  set  up,  a  local  cir¬ 
cumstance.  It  abounds  every  where,  because  light  and 
heavy  soils  do  every  where  abound  ;  and  it  is  only  to  the  ex  ¬ 
tremes,  and  not  to  the  multitude  of  intermediate  gradations, 
that  any  thing  advanced  before  the  committee  can  fairly  be 
referred.  Certainly  to  mix  the  very  coarsest  with  the  very 
finest  barleys  in  the  same  cistern  would  be  improper ;  but 
each  sort  can  be  well  malted  separately  without  any  aid  from 
watering  on  the  floors,  which  is  in  no  respect  more  necessary 
for  what  is  called  the  heavy  than  it  is  for  the  light  land  corn. 

The  several  witnesses  who  have  spoken  to  the  case  have 
advanced  that  more  water  is  required  for  the  coarse  than  the 
fine  skinned  grain,  but  the  fact  is  probably  the  contrary. 
The  thin  skinned  barley,  being  the  largest  and  plumpest 
corn,  wdll  certainly  require  the  most  water  for  its  vegeta¬ 
tion,  but  on  account  of  its  more  pervious  husk,  it  will  sooner 
imbibe  its  proportion  of  the  fluid.  Hence  it  is  that  thick 
skinned  grain  does  not  actually  require  a  larger  proportion 
of  water  but  only  of  time  in  the  cistern  to  absorb  its  propor¬ 
tion;  and  having  accomplished  that,  it  is  equally,  and  perhaps 
better,  fitted  for  going  through  the  subsequent  process  of 
malting  without  a  further  supply,  as  its  thick  husk  is  more 
likely  to  retain  the  moisture  which  it  has  got. 

If,  how^ever,  the  reason  of  the  thing  did  not  sufficiently 
prove  it,  the  testimony  of  Messrs.  Clough  and  King  fully 
establishes  that  better  malt  can  be  made  from  coarse  barleys 
udtliout  than  with  watering  upon  the  floors ;  and  in  every 

place 
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place  where  I  have  been^  except  giving  the  thick  skinned 
corn  a  few  hours  more  of  time  in  the  cistern^  no  further  a.t- 
tention  is  paid  as  to  treating  them  ditierently  from  others. 

It  has  long  been  a  pretty  generally  received  opinion 
amonf’'st  farmers  and  others,  that  barlevs  grown  on  heavv 

O  '  J  '  j 

lands  contain  a  larger  proportion  of  earthy  matter  than  those 
produced  from  light  lauds)  hut  from  the  chemical  analysirj 
of  both  kinds  it  has  been  found  that  there  is  no  truth  in  this 
opinion,  and  that  the  proportion  of  calcareous  and  other 
earths  is  the  same  light  as  in  heavy  land  barlc)’,  and  that 
the  real  difference  between  the  twm  lies  merely  in  the  husk  : 


all  therefore  that  w^e  are  authorised  to  conclude  on  the  sub¬ 
ject  is,  that  in  equal  weights  or  measures,  the  coarser  skin¬ 
ned  grain  contains  a  large  proportion  of  w^aste,  and  on  that 
account  only  is  less  proper  for  the  purpose  of  malting'. 

I’iiere  is  another  distinction  of  barlevs  which  the  aVrentS 

^  .  o 

of  the  watering  party  have  advanced  in  support  of  their  cascj 
and  that  is,  that  though  the  large  fine  barleys  of  Hertford¬ 
shire  and  in  the  southern  parts  of  the  kingdom  are  maltec! 
^without  watering  upon  the  floors,  yet  that  the  inferior  corn 
more  northwards  does  require  and  cannot  he  malted  without 
sprinkling:  now  I  am  well  convinced  the  case  is  directly 
contrary  to  their  statement.  It  is  a  well-known  fact  that  the 
thinner,  lighter,  and  more  inferior  the  barleys  are,*  the  more 
apt  ate  they  to  run  themselves  out  in  a  too  quick  vegetation* 
and  having  of  themselves  but  little  substance,  the  less  of  it 
can  be  parted  wdth  in  the  process  of  malting;  w'hercas  the 
large  flue  plump  barleys  of  Hertfordshire  both  require  more 
yvater  to  malt  them,  and  could  much  better  admit  a  portion 
of  their  substance  to  be  wasted  in  the  process  ;  and  such 
barlevs  actually  having  a  less  aptitude  to  run  out  in  vejreta- 
ling,  they  wmuld  require  and  would  stand  watering  much 
better  than  the  others  :  the  conclusion  therefore  is  just, -and 
the  fact  really  is,  that  as  the  finest  barleys  in  the  kingdom 
are  actually  best  malted  by  not  being  watered  on  the  floors, 
so  the  inferior  kinds  wbuld  be  benefited  in  a  higher  propor¬ 
tion  by  being  restricted  to  the  same  process^  for  which  they 
<are  naturally  better  adapted^ 
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There  are  no  frauds  of  any  extent  practicable  at  a  inalt- 
}iouse  except  thexse  which  arc  immediately  connected  with 
2tnd  emircly  depend  on  the  practice  of  watering  on  the  floors. 
Tlicse  last  are  three  in  number,  viz.  draining  the  cistern 
before  the  time  prescribed  by  law,  in  order  to  keep  down  the 
gauges  in  the  couch  ;  wholly  emptying  the  cistern  to  be 
fraudulently  w'orked  as  a  distinct  floor  j  and  privatclv  plun¬ 
dering  tltc  cistern  of  parts  of  the  corn  in  order  to  be  mixed 
with  tlie  youngest  floor;  as  the  grain  in  each  of  these  frauds 
is  short  wet  in  the  cistern,  it  would  be  impracticable  to 
carry  it  forward  in  a  sufficiently  malted  state  to  the  kiln 
without  watering  it  upon  the  floors.  Of  the  first  I  shall  say 
nothing,  as  it  explains  itself.  Instances  of  both  the  others  I 
have  myself  detected  ;  and  what  is  more^  an  instance  of  the 
second  was  in  a  foot  walk,  and  had  been  practised  to  a  great 
extent.  But  it  is  in  rides  wffiere  it  can  be  pursued  almost 
with  impunity,  from  the  officer’s  visits  at  the  malt-house 
being  only  two  or  three  times  a  week,  and  1  am  inclined  to 
believe  that  it  is  followed  in  such  situations  to  a  degyee  much 
beyond  what  has  yet  been  discovered  or  even  suspected.  It 
requires  indeed  the  use  of  a  large  kiln  ;  and  where  that  has 
been  provided  it  is  only  necessary  to  get  the  oldest  floor  there 
immediately  beftjre  the  cistern  is  fraudulently  emptied  :  and 
llioLigli  It  must,  like  ev^ery  other  fraud,  at  particular  stages 
of  its  practice,  afford  indication  of  what  is  doing  to  a  vigi¬ 
lant  and  intelligent  officer  ;  yet,  for  the  most  part,  an  officer 
may  survey  in  the  usual  manner  for  a  length  of  time  without 
observing  any  thing  to  call  forth  his  suspicions.  I  can  even 
readily  believe  that  a  cautious  and  artful  maltster  may  defraud 
the  revenue  of  half  the  duty  which  he  ought  to  pav,by  means, 
of  this  fraud,  and  yet  incur  in  the  practice  of  it  but  very  little 
risk,  provided  he  is  indulged  with  watering  the  short  wet 
corn  on  the  floors. 

I'he  third  fraud  of  robbing  (or  as  it  is  called  in  trade  treld-  , 
ing)  the  cistern,  and  mixing  the  plundered  corn  with  the 
youngest  floor,  certainly  has  been,  and  there  is  reason  to 
fear  It  is  yet,  practised  to  a  most  injurious  degree,  as  the 
present  restriction  against  watering  on  the  floors  does  not 
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extend  to  a  period  sufficiently  late  to  exclude  its  practica¬ 
bility,  and  which  indeed  may  be  equally  said  of  the  pre¬ 
ceding  fraud*  The  one,  however,  of  which  I  am  now 
speaking  is  too  well  known  at  the  board,  from  the  numerous 
detections  which  have  been  made  of  it,  to  require  any  par¬ 
ticular  description  or  comment  from  me. 

1 

Present  Restriction  against  Sprinkling. 

When  the  present  restriction  against  watering  on  the 
floors  was  established,  a  very  material  circumstance,  inti¬ 
mately  connected  with 'it,  was  probably  in  some  degree  over¬ 
looked,  or  at  least  not  sufficiently  adverted  to.  This  cir¬ 
cumstance  is,  that  in  every  instance  where  short  wet  corn 
is  fraudulently  laid  upon  the  floors,  it  does  not  take  the  true 
age  when  it  was  actually  removed  out  of  the  cistern,  but  a 
false  age  of  the  same  date  of  the  preceding  steeping.  This 
arises  from  its  being  either  mixed  wdth  and  of  course  be¬ 
coming  part  of  the  youngest  floor,  or  taking  its  place  in  the 
officer’s  account,  and  passing  for  it  through  all  the  subse¬ 
quent  stages  of  malting.  The  regulation  of  this  false  age  is 
very  much  within  the  power  of  the  fraudulent  maltster;  for, 
as  he  steeps  when  he  pleases,  he  can  determine  the  day 
and  hour  when  he  will  empty  privately  the  cistern,  and  he 
can  keep  back  the  youngest  floor  from  growing  by  spreading 
it  very  thin.  In  this  way  three  days  of  false  age  can  be 
readily  gained,  and  such  corn  wdll  come  in  course  to  be 
watered  on  the  seventh,  instead  of  the  tenth  day,  as  in¬ 
tended  by  the  restriction  :  but  had  the  maltster  a  discretional 
'power  of  watering,  he  would  not  do  it  sooner  than  about  the 
sixth  day:  hence  the  present  restriction  against  watering,  as 
far  as  regards  fraud,  cannot  be  considered  as  operating  to 
any  very  useful  purpose ;  and  even  in  cases  where  no  fraud 
is  practised  its  operation  is  very  feeble  indeed,  and  the  great 
extent  to  which  watering  upon  the  floors  is  still  followed, 
sufficiently  proves  the  inutility  of  the  present  restricted  period. 

The  former  restriction  of  twelve  days  was  much  more  effec¬ 
tual,  as  short  wet  corn  could  not  be  worked  up  to  that  period, 
e^^en  with  the  false  age  already  spoken  of,  without  watering 
it;  and  by  watering  it  illegally,  the  penalty  for  doing  so  was 
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fiOt  onlv  riskfcl,  but,  what  is  much  more,  great  hazard  was 
incurred  of  disclosing  the  fraud  itself,  the  very  circumstance 
of  watering  being  matter  of  suspicion  sufficient  to  direct 
specially  the  officer's  attention  to  the  state  and  condition  of 
the  particular  steeping  which  he  found  illegally  watered. 

The  restriction  of  twelve  days  also  took  away  from  the 
interested  maltster  the  mischievous  means  of  wasting  the 
substance  of  the  corn,  by  throw'ing  out  too  much  vegetation, 
and  making  that  light  unproductive  malt  which  actually  is 
at  this  time  so  abundant  in  the  market.  I  would  therefore 
humblv  submit  it  as  a  matter  of  much  importance,  and  as  a 
case  resting  upon  grounds  which  cannot  fairly  be  contro¬ 
verted,  that  the  revenue  on  malt  can  only  be  protected  from 
verv  extensive  depredation,  and  the  quality  of  the  com¬ 
modity  manufactured  in  the  greater  part  of  the  kingdom 
preserved  from  a  most  improvident  waste,  by  the  restriction 
against  watering  the  grain,  upon  the  floors  being  extended 
from  its  present  period  of  nine  to  its  former  of  twelve  days. 

What  has  hitherto  been  stated  in  this  report  is  the  result 
of  my  own  previous  experience  and  knowledge  in  the  survey 
and  manufacture  of  malt ;  but  I  have  now  to  detail  the  va¬ 
rious  practical  facts  and  circumstances  collected  on  my 
journey  through  many  of  the  most  considerable  malting 
places,  and  from  wffiich  I  am  but  just  returned. 

Mv  first  progress  was  into  Hertfordshire,  and  into  the 
north-eastern  and  western  directions  from  London,  where 
the  practice  of  malting  prevails  without  watering  upon  the 
floors.  I  visited  I  15  different  malt-houses  of  this  descrip¬ 
tion,  all  in  full  work.  The  periods  of  steeping  w^ere  generally 
twice  a  week,  and  the  time  of  keeping  the  corn  under  w^ater 
varied  from  48  to  56  hours.  This  period  was  shorter  than 
had  usually  been  employed,  owing  to  the  barleys  of  the  last 
vear  being  lighter  and  thinner  than  in  former  years,  from  a 
want  of  rain  at  a  particular  period  of  the  crop.  As  the  bar¬ 
leys,  however,  were  hardening  by  longer  keeping,  they 
would  take  more  water  in  the  cistern. 

In  my  inspection  of  the  numerous  inaltings,  I  pak!  every 
attention  to  the  sUte  of  the  corn  in  its  progress  through  every 
ftage.  The  same^process  uniformly  prevailed  at  all,  and  the 

C  2  only 


10®  On  Malting. 

only  discoverable  difference  was  readily  to  be  traced  in  tbs! 
conduct  of  the  workmen ;  for  where  the  most  industrious 
and  steady  men  were  employed,  the  corn  was  in  the  best 
condition ;  but  the  management  and  object  of  the  process 
were  at  every  individual  house  the  same. 

The  system  of  malting  pursued  through  this  part  of  the 
country  is  simple  and  obvious,  and  contains  nothing  of  se¬ 
crecy  or  difficulty  that  can  form  an  obstacle  to  its  adoption 
m  any  other  part  of  the  kingdom.  It  consists,  in  the  first 
instance,  in  giving  the  corn  a  due  proportion  of  water  in 
the  cistern,  according  to  its  condition.  The  thinner  and 
lighter  the  grain  is,  the  shorter  is  its  period  of  steeping  ;  and 
the  larger,  drier,  and  bolder  the  barley  is,  the  longer  it  is 
continued  under  water.  When  thrown  out  of  the  cistern  it 
remains  in  the  couch  from  26  to  30  hours,  and  it  is  kept  a 
day  longer  at  a  depth  of  from  10  to  16  inches,  varyins;  with 
the  state  of  the  weather.  In  this  situation  a  very  moderate 
rise  of  temperature  comes  on,  which  is  carefully  watched, 
and  checked  by  turning  the  grain.  By  the  fourth  day  the 
root  has  come  freely  out,  and  the  corn  is  spread  abroad  in 
the  floor  very  thin.  At  this  time  its  temperature  is  very 
little  above  that  of  the  air  in  the  malt-house,  and  the  steep¬ 
ing  is  continued  to  be  worked  in  this  cool  state  up  to  the 
eighth  or  ninth  day,  and  during  this  cool  part  of  the  process, 
the  root,  which  at  first  shot  out  straight  from  the  corn, 
curls  back  upon  it,  forming  a  little  bushy  knot  of  curled 
fibres,  which  does  not  afterwards  grow  any  longer,  and 
rarely  exceeds  half  an  inch  in  length.  By  the  eighth  day 
thd  acrospire  has  advanced  about  one-third  up  the  grain, 
and  to  promote  its  further  progress,  the  grain  after  this  pe¬ 
riod  is  laid  a  little  deeper,  and  so  gradually  increased  up  to 
the  kiln.  The  completion  of  the  process  is  judged  of  by  the 
acrospire  having  reached  two-thirds,  or  at  most  three-fourths 
up  the  grain.  The  circumstance  therefore  which  chiefly 
distinguishes  this  process  of  malting,  is  that  of  working  the 
steepings  as  cool  as  possible  during  the  first  half  of  the  pe¬ 
riod  of  operation,  and  gradually  increasing  the  heat  daring 
the  other  half  up  to  the  kiln.  ’ 

The  numerous  floors  which  I  examined  in  every  stage  of 
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operation,  boi4  the  most  unequivocal  appearance  of  no  water 
having  been  ernploved  in  working  them,  and  yet  the  vege¬ 
tation  was  regularly  and  steadily  kept  up  to  the  kiln.  I  ex¬ 
amined  specially  all  the  old  floors  in  the  last  stages  of  the 
process,  and  even  on  the  kiln,  and  found  them  fresh,  sweet, 
and  in  an  evident  state  of  healthy  vegetation  ]  and  in  some 
instances  where  the  grain  had  been  some  time  on  the  kiln, 
the  quantity  of  moisture,  which  was  flying  off  in  a  thick 
dense  vapour,  afforded  satisfactory  testimony,  that  barley, 
when  properly  treated  through  the  working  process,  can 
carry  along  with  it  a  sufficiency  of  the  cistern  water  for  all 

the  necessary  purposes  of  malting. 

So  very  evident  indeed  was  this,  that  it  would  only  have 
been  requisite  to  allow  the  oldest  floors  to  hav^e  lam  for  a 
proper  time  undisturbed,  in  order  to  their  springing  up  into 
a  thick  green  bed  of  living  plants.  I  was  especially  atten¬ 
tive  to  this  circumstance,  and  can  now  confidently  declare, 
that  the  statement  of  Mr.  Reynoldson  before  the  committee, 
wherein  he  affirms,  in  such  express  terms,  that  the  putie- 
factive  fermentation  formed  a  part  of  the  Ware  process  of 
maltinsf,  has,  in  fact,  no  foundation  whatsoever. 

I  conversed  with  a  gentleman  who  examined  the  same 
three  floors  on  the  following  day  after  Mr.  Reynoldson  s 
inspection  of  them,  and  who  declared,  that  though  the  corn 
was  not  in  good  condition,  owing  to  the  warm  state  of  the 
weather,  and  advanced  season,  (they  were  the  last  steepings,) 
yet  that  the  vegetation  >vas  completely  alive  on  all  of  the 
floors,  and  that  there  did  not  exist  a  single  fact  or  circum¬ 
stance  in  the  case,  which  could  authoiise  the^  strange  ac¬ 
count  given  of  them.  All  the  maltsters  also  with  whom  I 
conversed  on  the  subject,  ridiculed  the  notion  that  putiescence 
could  have  any  share  in  their  process,  and  expressed  their 
surprise,  that  so  wild  an  opinion  could  have  been  advanced 
or  encouraged  by  any  one. 

Most  outlie  rnalt-hciuses  consist  of  a  range  of  building 
three  stories  in  hei^^ht,  of  which  the  tvvo  uppermost  are 
commonly  hoarded,  and  the  lower  one  plaster.  Each  steep¬ 
ing  is  divided  into  three  parts,  and  u’orked  on  a  separate 
floor.  The  boards  are  warmer  than  the  plaster,  but  being 
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higher,  the  grain  Is  situated  cooler  on  them.  This,  how# 
ever,  contrary  to  what  is  stated  against  it  in  the  evidence  by 
the  watering  party,  produced  no  irregularity  in  the  vegeta¬ 
tion,  for  the  corn  situated  the  coolest  is  worked  the  deepest  5 
and  in  this  way,  the  workmen,  from  practice,  can  keep  the 
pieces  very  nearly  at  the  same  temperature.  I  paid  particu^ 
lar  regard  to  this  fact,  and  being  provided  with  a  thermo# 
meter,  it  enabled  me  to  determine  it  very  exactly. 

The  malting  rooms  were  kept  remarkably  open  and  airy, 
by  throwing  all  the  doors  and  windows  open,  and  allowing 
the  wind  freely  to  blow  over  the  corn.  In  several  houses 
even  flocks  of  sparrow's  were  feeding  upon  the  floors,  anej 
so  tamely  as  to  show  that  they  were  familiar  with  the  place, 
and  visited  it  without  interruption.  I  was  already  well  a\vare 
of  the  great  importance  of  fresh  air  in  maltlnjj,  but  did  not 
imagine  that  it  could  be  so  freely  admitted  in  the  process 
where  watering  upon  the  floors  was  not  practised,  without 
inducing  a  too  great  expenditure  of  the  cistern  water  by 
evaporation. 

[To  be  continued.] 


XVTIT.  On  Oxalic  Acid,  By  Thomas  Thomson,  M,D. 
F,R*S.  Ed,  Communicated  ly  Chak^es  I-JatchetT;, 
Esq,,  F,R,S,^ 

Oxalic  acid,  from  the  united  testimony  of  Ehrbart, 
Hermbstadt,  and  Westrumb,  appears  to  have  been  dis¬ 
covered  by  Scheele  ;  but  it  is  to  Bergman  that  we  are  in¬ 
debted  for  the  first  account  of  its  properties.  He  published 
his  dissertation  on  it  in  177^?  and  since  that  time  very  little 
has  been  added  to  the  facts  contained  in  his  valuable  treatise. 
Chemists  have  chiefly  directed  their  attention  to  the  forma¬ 
tion  of  that  acid,  and  much  curious  and  important  informa¬ 
tion  has  resulted  from  the  experiments  of  Hermbstadt,  West¬ 
rumb,  Berthollet,  Fouicroy,  and  Vauquelin,  &c.;  but  the 
properties  of  the  acid  itself  have  been  rather  neglected. 
Jdy  object  in  the  following  pages  is  not  to  give  a  complete 
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history  of  the  properties  of  oxalic  acid,  but  merely  to  state 
the  result  of  a  set  of  experiments,  undertaken  with  the  view 
of  ascertaininjjj  different  particulars  respecting  it^  which  I 
conceived  to  be  of  importance. 

I.  Water  of  Crystallization. 

Oxalic  acid  is  usually  obtained  in  transparent  prismatic 
crystals  more  or  less  reg'ular  3  these  crystals  contain  a  poition 
of  water,  for  when  moderately  heated  they  effloresce  and 
lose  a  part  of  their  weight,  which  they  afterw'ards  recover 
when  left  exposed  in  a  moist  place.  When  cautiously  heated 
on  a  sand  bath  they  fall  to  powder,  and  lose  about  a  third 
of  their  weight.  But  as  the  acid  is  itself  volatile,  it  is  not 
probable  that  the  whole  of  this  loss  is  water.  To  ascertain 
the  quantity  of  water  contained  in  these  crystals  I  had  re¬ 
course  to  the  following  method: 

1.  Seventy  jrrains  of  crystallized  oxalic  acid  were  dis¬ 
solved  in  600  grains  of  water,  constituting  a  solution  which 
weighed  670  grains. 

Fifty  grains  of  pure  carbonate  of  lime,  in  the  state  of  cal¬ 
careous  spar,  were  dissolved  in  muriatic  acid ;  this  solution 
was  evaporated  to  dryness  to  get  rid  of  the  excess  of  acid, 
and  the  residue  redissolved  in  water. 

Into  this  muriate  of  lime  the  solution  of  oxalic  acid  was 
dropt  by  little  and  little  as  long  as  any  precipitate  fell,  and 
the  oxalate  of  lime  thus  formed  was  separated  by  the  filter. 
Pure  oxalic  acid  is  not  capable  of  precipitating  the  whole 
lime  from  solution  of  muriate  of  lime,  the  muiiatic  acid 
evolved  being  always  sufficient  to  retain  the  last  portions  in 
solution. 

It  w'as  necessary  to  get  rid  of  this  excess  of  acid  ;  the 
method  which  appeared  the  least  exceptionable  w^as  to  satu¬ 
rate  the  muriatic  acid  with  ammonia  :  accordingly,  when  the 
oxalic  acid  ceased  to  occasion  any  further  precipitate,  I 
cautiously  added  pure  ammonia,  till  the  liquid  ceased  to 
produce  any  effect  upon  vegetable  blues.  A  copious  addi¬ 
tional  jirecipitate  ot  oxaiale  of  lime  was  thus  obtained.  Ox¬ 
alic  acid  W'as  now  added  again  as  long  as  it  rendered  the 
liquid  muddy.  By  thus  alternately  having  recourse  to  the 
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acid  solution,  and  to  ammonia,  and  by  adding  both  with 
great  caution  to  avoid  any  excess,  I  succeeded  m  separating 
the  whole  of  the  lime  without  using  any  sensible  excess  of 
oxalic  acid. 

558  grains  of  the  acid  solution  were  employed,  a  quantity 
which  is  equivalent  to  5S'3  grains  of  the  crystallized  acid. 

2.  The  oxalate  of  lime,  after  being  well  washed  and 
drained,  and  ^xposed  for  a  week  to  the  open  air,  at  a  tern- 
perature  of  about  60^,  weighed  Jd  grains;  but  upon  being 
left  on  the  sand  bath  for  some  hours  in  a  tonperature  be¬ 
tween  200°  and  300°,  its  weight  was  reduced  to  72  grains. 

3.  These  72  grains  of  dry  oxalate  of  lime  were  put  into  an 
open  platinum  crucible,  and  gradually  heated  to  redness. 
Bv  these  means  they  were  reduced  to  49*5  grains,  which 
proved  to  be  carbonate  of  lime.  The  crucible  was  now  ex¬ 
posed  to  a  violent  heat  in  a  forge.  Nothing  remained  but  a 
quantity  of  pure  lime  weighing  27  grains. 

4.,  From  this  experiment  we  learn,  that  72  grains  of  dry 
oxalate  of  lime  contain  2/  grains  of  lime.  Of  consequence, 
the  oxalic  acid  in  this  componnd  must  be  45  grains.  But 
the  weight  of  crystallized  oxalic  acid  actually  used  was  58*3 
grains,  a  quantity  which  exceeds  the  whole  acid  in  the  ox¬ 
alate  by  13'3  grains.  'Fhese  13-3  grains  are  the  amount  of’ 
the  water  of  crystallization,  which  either  did  not  unite  with 
the  salt,  or  was  driven  off  by  the  subsequent  exposure  to 
heat.  Hence  crystallized  oxalic  acid  is  composed  of 

Real  acid  -  -  45* 

Water  -  -  13*3 


58-3 

Now  this  is  equivalent  to  '  - - - 

Real  acid  -  -  77 

Water  -  -  23 

100 

So  that  the  crystals  of  oxalic  acid  contain  very  nearly  the 
fourth  part  of* their  weight  of  water*. 

II.  Alkaline 

*  Vauqirelin  in  a  late  dissertation  on  cinchona,  marked  with  that  profound 
skill  which  characterizes  all  the  productions  of  this  illustrious  chemist,  has 

mentioned 
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IL  Alkaline  and  Barf  hi/  Oxalates: 

1,  The  preceding  experiment  gives  us  likew-ise  the  com¬ 
position  of  oxalate  of  lime.  This  salt,  when  merely  dried  in 
the  open  air,  still  retains  a  portion  of  water  which  may  be 
driven  off  bv  artificial  heat.  It  is  necessary  to  know  that  it 
parts  with  this  water  with  considerable  difficulty,  so  that  a 
long  exposure  on  the  sand  or  steam  bath  is  necessary  to  get 
it  thoroughly  drv.  It  afterwards  imbibes  a  little  water  if  it 
be  left  in  a  moist  place.  Well  dried  oxalate,  we  have  seen„ 
is  a  compound  of 

Acid  45  or  per  cent,  62*5  acid. 


27 

- 

-  '  37*5  base. 

72 

100 

Thoueh  the  oxalate  of  lime  dried  spontaneously  can 
scarcely  be  considered  as  always  in  the  same  slate,  yet  as  the 
difi'erence  in  the  portion  of  water  which  it  retains  is  not 
great,  provided  it  be  dried  slowly  in  the  temperature  of  C0% 
and  in  a  dry  place,  it  may  be  wmrth  while  to  state  its  com¬ 
position.  It  is  as  follows  ; 

Acid  45  or  per  cent,  59*2  acid. 

Base  27  -  -  35-5  ba<e. 

Water  4  -  -  .  5*3  water, 

76  '  100-0 

W^hen  rapidly  dried,  as  by  pressing  it  between  the  folds 
of  filtering  paper,  it  is  apt  to  concrete  into  hard  lumjis, 
which  retain  more  moisture.  In  this  state  I  have  sometimes 
seen  it  retain  10  per  cent,  of  water  after  it  appeared  dry. 

mentioned  incidentally,  that  thic  crystals  of  oxalic  acid  contain  about  half 
their  weight  of  water.  He  di3S{4vcd  100  parts  of  cinchonate  of  lime  in  water^ 
and  precipitated  by  means  of  oxalic  ac  d  ;  22  parts  of  crystallized  oxalic  acid 
were  necessary;  and  tlic  oxalate  of  lime  formed  weiglied  27  grains.  From  this 
experiment  he  draws  the  conclusion  which  I  have  stated,  (see  uinn.  de  Chimicy 
lix.  16-4  )  But  this  ingenious  chemist  docs  not  seem  to  liave  beer^ aware  of 
the  real  composition  of  oxalate  of  hme.  27  grains  of  that  salt  are  composed, 
very  nearly  of  10  grains  of  lime  and  17  grains  of  acid.  But  the  weight  of 
the  crystals  used  by  Vauquelln  was  22;  tlie  dllterence,  hve,  is  obviously  the 
W'ater  of  crystallization  in  22  grains  of  the  crystals.  But  if  22  grains  con-, 
tain  five  of  water,  it  is  obvious,  that  lOO  contain  very  nearly  23.  So  that 
his  experiment  in  reality  coincides  with  mine. 

Bcrgmann 


105  On  Oxalic  Acid, 

Bergmann  states  the  composition  of  oxalate  of  lime  as 


follows  : 

Acid 

48 

Lime 

- 

46 

Water 

- 

6 

o 

c 

His  method  was  to  dissolve  a  determinate  quantity  of  cal¬ 
careous  spar  in  nitric  acid,  and  then  to  precipitate  the  lime 
by  oxalic  acid.  100  parts  of  calcareous  spar  thus  dissolved, 
require,  according  to  him,  82  parts  oi  crystallized  acid  to 
precipitate  them.  But  there  must  have  been  some  mistake 
in  this  experiment  ;  for,  according  to  my  trials,  (provided 
the  nitric  acid  be  carefully  neutralized  by  ammonia  as  it  is 
evolved,)  no  less  than  117  grains  of  oxalic  acid  would  have 
been  required,  and  at  least  145  grains  of  oxalate  of  lime 
would  have  been  obtained  instead  of  the  119,  which  xvas 
the  result  of  Bergmann’s  experiment.  It  is  obvious  that 
Bergmann  did  not  precipitate  all  the  lime.  He  added  ox¬ 
alic  acid  till  it  ceased  to  produce  any  effect  on  the  solution 
from  the  great  excess  of  nitric  acid  evolved  ;  and  then  took 
it  for  granted  that  all  the  lime  was  separated.  But  had  he 
added  ammonia,  he  would  have  got  an  additional  quantity 
of  oxalate  of  lime,  and  the  precipitation  would  have  re¬ 
commenced  upon  adding  more  oxalic  acid.  This  explana¬ 
tion  accounts  in  a  satisfactory  manner  for  the  diderence  be¬ 
tween  Bergmann’s  statement  of  the  composition  of  oxalate 
of  lime,  and  mine. 

2.  Though  the  preceding  experiment  was  made  with  care, 
yet  as  some  of  the  most  important  of  the  following  observa¬ 
tions  in  some  measure  rest  upon  the  analysis  of  oxalate  of 
lime,  I  thought  it  worth  while  to  verify  that  analysis  in  the 
following  manner  : 

3  00  grains  of  crystallized  oxalic  acid  were  dissolved  in 
1000  grains  of  water,  making  a  solution  which  weighed 
3  100  grains. 

It  is  obvious  that  every  100  grains  of  the  above  solution 
contained  9-09  grains  of  crystal  of  oxalic  acid,  equivalent, 

*  Opusc.  i.  262. 


according 

w 
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according  to  the  preceding  analysis^  to  seven  grains  of  real 
acid. 

100  grains  of  this  solution  were  gradually  mixed  with  lime 
water  till  the  liquid  ceased  to  ])roduce  any  change  on  vege¬ 
table  blues.  'Fbe  oxalate  of  lime  thus  formed  being  well 
dried,  weighed  11*2  grains.  Exposed  to  a  violent  heat  in  a 
platinum  crucible,  this  salt  left  4-2  grains  of  pure  iiine^ 
ilcnce  it  was  composed  of 

7  acid,  or  per  cent.  62*5  acid. 

4‘2  lime  -  37’j  base. 

11-2  100-0 

Thus  we  have  obtained  exactly  the  same  result  as  in  the 
former  experiment,  both  as  far  as  relates  to  the  composition 
ot  oxalate  of  lime,  and  likewise  to  the  proportion  of  water 
of  crystallization  in  crystallized  oxalic  acid. 

The  lime  water  necessary  to  saturate  the  acid  amounted 
to  3 1 86  grains.  Hence,  it  contained  only  y-H-th  of  its  weight 
of  lime. 

3.  The  oxalates  of  barytes  and  strontian  are  white,  taste¬ 
less  powders,  which  may  be  obtained  by  mixing  oxalate  of 
ammonia  with  the  muriates  of  these  alkaline  earths.  It  is 
^aid  that  these  earths  are  capable  of  forming  soluble  super¬ 
oxalates  with  this  acid  ;  but  I  have  not  tried  the  experiment. 
These  oxalates,  as  well  as  oxalate  of  lime,  are  partially  so¬ 
luble  in  the  stronti:  acids. 

4.  Oxalate  of  magnesia  is  a  soft  white  powder,  bearing  a. 
considerable  resemblance  to  oxalate  of  lime.  It  is  tasteless, 
and  not  sensibly  soluble  in  water;  yet  when  oxalate  of  am- 
nionia  is  mixed  with  sulphate  of  magnesia,  no  precipitate 
falls;  but  if  the  solution  be  heated  and  concentrated  suffi¬ 
ciently,  or  if  it  be  evaporated  to  dryness,  and  redissolvcd  in 
water,  in  both  cases  the  oxalate  of  magnesia  separates  in  the 
State  of  an  insoluble  powcTer. 

5.  Oxalate  of  potash  readily  crystallizes  in  flat  rhomboids, 
co.mmonly  terminated  by  dihedral  summits.  The  lateral 
edges  of  the  prism  are  usually  bevelled.  The  taste  of  this 
salt  is  cooling  and  bitter.  At  the  temperature  of  f)(p  it  dis¬ 
solves  in  thrice  its  weight  of  water.  When  dried  on  the 
sand  bath,  and  afterwards  exposed  in  a  damp  place,  it  ab¬ 
sorbs  a  little  moisture  from  the  atmosphere. 
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This  salt  combines  with  an  excess  of  acid,  and  forms  ^ 
superoxalate,  long  known  by  the  name  of  sail  oj  sorrel.  It 
is  very  sparingly  soluble  in  water,  though  more  so  than 
tartar.  It  occurs  in  commerce  in  beautiful  4 -sided  prisms 
attached  to  each  other.  The  acid  contained  in  this  salt  is 
very  nearly  double  of  what  is  contained  in  oxalate  of  potash. 
Suppose  100  parts  of  potash  ;  if  the  weight  of  acid  neces¬ 
sary  to  convert  this  quantity  into  oxalate  be  x,  then  will 
convert  it  into  superoxalate. 

6.  Oxalate  of  soda  readily  crystallizes.  Its  ta1?te  is  nearly 
the  same  as  that  of  oxalate  of  potash.  When  heated,  it  falls 
to  powder,  and  loses  the  whole  of  its  water  of  crystallization. 
Soda  is  said,  to  be  capable  of  combining  with  an  excess  of 
acid,  and  of  forming  a  soperoxalate.,  I  have  not  tried  the 
experiment. 

7.  Oxalate  of  ammonia  is  the  most  important  of  all  the 
oxalates,  being  very  much  employed  by  chemists  to  detect 
the  presence  of  lime,  and  to  separate  it  from  solutions.  It 
crystallizes  in  long  transparent  prisms,  rhomboidal,  and 
terminated .  by  dihedral  summits.  The  lateral  edges  are 
often  truncated,  so  as  to  make  the  prism  6-  or  8-sided.  Some¬ 
times  the  original  faces  of  the  prism  are  nearly  effaced. 

The  taste  of  this  salt  ia  bitter  and  unpleasant,  somewhat 
like  that  of  sal  ammoniac.  At  the  temperature  of  60^,  1000 
^Trains  of  water  dissolve  only  45  grains  of  this  salt.  Hence, 
1000  o'rains  of  saturated  solution  of  oxalate  of  ammonia  con- 
tain  only  43‘2  grains  of  this  salt.  The  specific  gravity  of 
this  solution  is  1-01S6.  As  it  may  be  useful  to  know  the 
weight  of  this  salt  contained  in  solutions  of  difierent  spe¬ 
cific  gravities,  1  have  thought  it  worth  while  to  construct 
the  following  table-: 


Weight  of  Gxalate 
of  Ammonia  in  icf 
parts  of  the  Solu¬ 
tion. 

Specific  gra¬ 
vity  of  tire 
Solution  at 

GO®. 

/ 

Weight  of  Oxalate 
of  Ammonia  in  100 
parts  of  the  Solu¬ 
tion. 

Specific  gra¬ 
vity  of  the 
Solution  at 
oO'’. 

4-32 

1*0186 

1*5 

1*0073 

4* 

1*0179 

1* 

1*0034 

3*5 

1*0160 

0*3 

1*0030 

1*0142 

0*4 

1*0024 

1 

2-3 

1*0120 

0*3 

1*0018 

2- 

0*0095 

0*2 

1*0012 

0*1 

1*0006 

8.  To 
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To  determine  the  composition  of  these  salts^  I  took 
feven  (iifferent  pcrlions  of  a  diluted  oxalic  acid  solution, 
each  wei^hiini;  100  o;rams,  and  corjtaining  seveii  grams  of 
real  oxalic  acid.  To  each  of  these  portions  I  added  respec¬ 
tively  potash,  soda,  ammonia,  barytes  water,  strontian  wa¬ 
ter,  and  lime  water,  till  it  ceased  to  produce  any  change, 
d'hc  licjuid  was  then  evaporated  to  dryness,  and  the  residue, 
after  bem^r  well  dried  on  the  steam  bath,  was  weighed, 
Each-oF  these  salts  contained  seven  grains  of  acid;  the  ad¬ 
ditional  weitrht  I  ascribed  to  the  base.  Hence  I  had  the  fol- 

O  ^ 

lowino-  table,  which  exhibits  the  weittht  of  each  salt  obtained, 
and  its  composition  deduced  from  that  weight. 


Salts. 

Weight  1 
obtained. 

Composition. 

x^ClO. 

Base. 

Oxalate  of  Ammonia 

9*4 

i 

2-4 

- Magnesia* 

9*5 

7 

2-5 

- -  Soda 

11*0 

7 

4-0 

- - Id  me  - 

1 

7 

4*2 

- Potash 

15  6 

7 

1 

8'6 

- Strontian 

j  17*6 

10-6 

- -  Barytes 

17*0 

1  / 

10  0 

The  composition  of  these  salts  reduced  to  100  parts,  is 
given  in  the  following  table :  '  ^ 


Oxalate  | 
of  Am¬ 
monia, 

Oxalate 
of  Mag¬ 
nesia. 

Oxalate  | 
of 

Soda. 

Oxalate 

of 

I/me. 

Oxalate 

of 

Potash. 

Oxalate 

of 

Strontian 

Oxalate 

of 

Bia'ytes. 

Acid 

74-43 

73-68 

63*63 

62*30 

44*87 

£9-77 

41*16 

Base 

j  25-53 

26-32 

36*37 

3-7  *50 

53*13 

60*23 

58*84 

lotal 

• 

o 

c 

j  100* 

100* 

100* 

100* 

100* 

100* 

*  'i'he  oxalate  of  magnesia  was  obtained  by  neutralizing  the  oxidic  arid 
•solution  v-'ith  ammonia,  then  mixing  it  with  sulph  ite  of  magnesia,  evapora¬ 
ting  the  solution  to  dryness,  and  washing  the  insoluble  oxalate  of  magnesia 
with  a  sufficient  quantity  of  water. 

■  But 
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But  for  practical  purposes,  it  is  more  convenient  to  Con-* 
sider  the  acid  as  a  constant  quantity.  The  following  table 
is  constructed  upon  that  plan  : 


Acid. 

... 

Base. 

Weight  ot 
Sait. 

Oxalate  of  Ammonia 

100 

34-12 

134-12 

- — - —  Magnesia 

'  100 

35-71 

135  71 

' - Soda 

100 

57*14 

157-14 

•  - -  lame 

100 

60-00 

16000 

- Potash 

100 

122-86 

222-86 

< — - Strontian 

100 

15  1-31 

251-51 

- -  Barvles 

100 

142-86 

242-86 

q.  Tn  the  preceding  statement,  no  account  has  been, 
taken  of  the  water  of  crystallization  which  might  still  re- 
inain  attached  to  the  salts,  notwithstanding  the  heat  to  which 
they  w^ere  exposed.  There  is  reason  to  believe,  however, 
that  in  most  of  them  this  w^ater  must  be  so  small,  that  it 
■may  be  overlooked  without  any  great  error.  Oxalates  of 
soda  and  of  ammonia,  I  have  reason  to  believe,  lose  all  their 
water  of  crystallization  at  a  nioderate  heat.  This  is  the  case 
also  with  oxalates  of  lime  and  barytes,  and  T  presume  that 
•'the  oxalates  of  strontian  and  magnesia  are  not  exceptions  ; 
but  oxalate  of  potash  retains  its  water  much  more  obstinate¬ 
ly.  I  believe  that  in  that  salt  the  w'eight  of  acid  and  of  base 
is  nearly  equal,  and  that  when  dried  in  the  temperature  of 
212^,,  it  still  retains  nearly  ten  per  cent,  of  water;  but  I 
have  not  been  able  to  establish  this  opinion  by  direct'ex- 
periment. 

The  composition  of  oxalate  of  strontian  in  the  preceding 
table,  was  so  different  from  what  T  expected,  that  I  repeated 
the  experiment;  but  the  result  was  the  same.  This  induced 
me  to  combine  strontian  and  oxalic  acid  in  the  following 
manner  :  lOO  grains  of  a  solution  containing  7  grains  of  real 
oxalic  acid  were  neutralized  by  ammonia,  and  the  oxalic 
acid  precipitated  by  means  of  muriate  of  strontian.  The 
salt  obtained  weighed  12*3  grains;  of  course  it  w^as  com¬ 
posed  of 


Acid 
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Acid  7  or  5C*9  or  ICO 
Base  5-3  43’1  75*7 

12-3  100-0  1/5-7 

Thus  it  appears  that  there  are  two  oxalates  of  strontian, 
the  first  obtained  by  salurating  oxalic  acid  with  strontian 
water,  the  second  by  mixing  together  oxalate  of  ammonia 
and  muriate  of  strontian.  It  is  remarkable  that  the  first 
contains  just  double  the  proportion  of  base  contained  in  the 
second. 

[To  be  continued.] 


XIX,  Hints  respecting  Women's  and  Children's  Clothes 

catchinfr  Fire. 

O 

7o  Mr.  Tilloch. 

SIR, 

W  HEN  we  refiect  on  the  many  dreadful  misfortunes  which, 
have  of  late  years  happened,  in  consequence  of  the  clothes 
of  women  and  children  accidentallv  catchino;  fire,  it  is  a 
matter  of  some  surprise,  as  well  as  great  concern,  to  find  so 
very  little  attention  paid  to  the  prevention  of  such  misfor¬ 
tunes  in  future. 

The  following  hints  are  offered  with  a  sincere  wish  that 
they  may  meet  with  that  serious  consideration  which  the 
subject  requires,  and  be  the  means  of  engatring  the  attention 
of  the  public  on  this  subject,  and  of  adopting  the  following 
measures  recommended,  or  sonie  more  efFectiial. 

There  are  two  principal  objects  which  offer  for  our  consi¬ 
deration  :  the  first  is,  to  prevent  the  clothes  from  catching 
Jlre  ;  and  the  other,  to  check  the  progress  of  the  flames. 

One  of  the  most  evident  methods  to  prevent  the  clothes 
from  catching  fire,  is  to  have  wnre-fenders  placed  before  the 
fire-place,  of  a  sufficient  height  to  hinder  the  coals  from 
flying  into  the  room  ;  such  fenders  are  so  placed  in  some 
parlours,  but  more  it  is  believed  for  protecting  the  marble 
hearth  and  carpet,  than  for  the  safety  of  the  females  and  chil¬ 
dren  of  the  family.  Wire  screens  are  sometimes  placed  in 
rooms  where  birds  are  Jet  loose,  parallel  io  the  fire-place  ; 

such 
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such  as  these,  if  more  projecliiig  ones  should  be  objected 
to,  mio'ht  be  used  in  common  sitting-rooms.  Oiie  or  two 
Strong  metal  bey's  would  be  some  protection-  if  close  wire- 
work  should  not  be  liked  5  these  of  course  should  come 
some  way  forward,  otherwise  they  would  not  be  of  much 
use.  Certainly  the  safest  are  fenders  of  close  wire-work 
projecting  into  the  room,  SufBciently  open  to  let  the  beat 
through,  but  not  any  coals  which  might  fly  from  the  fire*. 
Nurseries  in  particular  should  have  this  sort. 

The  second  object  which  offers  for  consideration  is  to 
check  the  progress  of  the  flames  one  of  the  most  evident 
means  of  accomplishing  this  end,  is  to  wear  dresses  of  ma¬ 
terials  which  will  not  readily  burn  :  but^  as  it  is  not  pro¬ 
bable  that  muslins  and  linens  will  be  laid  aside  on  account  of 
the  danger  they  expose  the  persons  wearing  them  to,  perhaps 
some  method  may  be  adopted  which  may  check  the  progress 
of  the  lire  in  those  substances.  Experiments  for  this  pur¬ 
pose  have  been  made  (on  a  small  scale)  w^iich  very  well 
answered  the  end,  but  on  account  of  the  preparations  used 
(which  were  pot-ash  and  other  alkaline  substances)  having 
the  property  of  imbibing  moisture  in  a  great  degree,  it  ren¬ 
ders  this  exact  method,  it  is  feared,  impracticable. 

It  has  buen  recommended,  that  persons  whose  clothes 
have  caught  fire  should  immediately  roU  ikemselues  np  in 
the  carpet  :  but  this  excellent  method  of  extinguishing  the 
flames  is  frequently  quite  impracticable,  as  it  is  customary 
to  nail  down  carpets  to  the  floor, — a  practice  v/hich  should 
never  be  suflTered  in  rooms  w-here  there  is  any  danger  of  ac¬ 
cidents  of  this  kind  happening  ;  nor  should  heavy  tables  or 
*  other  furniture  be  so  placed  on  the  carpet  as  to  hinder  it  froiri 
being  easily  rolled  up. 

If  a  woollen  cloth  were  constantly  kept  in  nurseries  and 
sitting-rooms,  especially  when  there  are  fires,  laid  loose 
upon  the  table  or  other  piece  of  furniture,  this  being  always 
at  hand,  might  be  easily  resorted  to  in  case  of  accident, 
and  being  wrapped  tight  round  the  flames,  or  strongly  press¬ 
ed  against  them,  would,  by  excluding  the  air,  no  doubt,  in 
many  instances,  soon  extinguish  the  fire.  A  green  haize 
cloilip  which  being  very  pliable,  and  likewise  a  neat  cover 

to 


On  JVomcn^s  and  Childreids  Clothes  catching  Fire,  113 

^c)  furniture,  is  recommended  for  tills  purpose;  and  If  such 
u'ere  known  in  the  family  by  the  name  of  the  *S7^i/7^-cZo/^, 
it  probably  would  as  readily  be  used  when  there  was  occasion 
for  it,  as  lire- engines  or  Tiuckcts  now  are*  Care  must  be 
taken  to  jirocure  baize  of  a  close  texture.  Where  the  con- 
venienceofa  baize  cloth  cannoi  be  easily  procured,  as  in 
cottages,  c'vc.  a  clotft  cloak,  orablanket,  will  answer  much 
the  same  purpose. 

May  we  not  attribute  many  of  the  iiielancholv  events 

»  y  - 

wliich  have  happened  of  late,  to  the  modern  practice  of  fix¬ 
ing  fire-grates  more  forward  than  formerly,  and  to  the  pre¬ 
vailing  CLisiom  of  wearing  muslin  dresses  ?  B. 

To  Mr.  Til  lock. 

Your  readiness,  sir,  to  contribute  to  the  welfare  and  hap¬ 
piness  of  our  fellow  creatures,  by  inserting  a  former  com¬ 
munication  on  this  subject  in  your  Magazine  for  March, 
induces  me  to  trouble  you  with  a  request  that  the  following 
may  be  published  in  like  manner. 

I'he  females  and  children  in  every  family  should  be  parti¬ 
cularly  told  and  shown,  that  flame  always  tends  upwards,  and 
consequently,  that  as  long  as  they  continue  erect,  or  in  an 
uprig'ht  posture,  while  their  clothes  are  burning — the  fife  ge¬ 
nerally  be'ginning  in  the  lower  part  of  the  dress — -the  flames 
tneetins:  n.dditional  fuel  as  they  rise,  become  more  powerful 
in  proportion  ;  whereby  the  neck  and  head,  being  more  ex¬ 
posed  than  other  parts  to  the  intense  and  concentrated  heat, 
must  necessarily  be  most  injured.  In  a  case  of  this  kind, 
Avhere  the  sufferer  happens  to  be  alone,  and  cannot  extin¬ 
guish  the  flames  by  iiisiautly  throwing  the  clothes  over  the 
head  and  rolling  or  lying  upon  them,  as  nientioiied  in  my 
former  letter ;  She  may  still  avoid  great  ac3;ony,  and  save  her 
life,  by  throwing  herself  at  full  length  on  the  floor,  and 
rolling  herself  thereon.  This  method  may  not  extinguish 
the  flame,  but  to  a  certainty  will  retard  its  progress,  pre- 
•Tcnl  fatal  injury  to  the  neck  and  head,  and  afford  oppor- 
-tuuity  for  assistance  ;  and  it  may  be  more  practicable  than 
the  other  to  the  aired  and  infirm.  1  am,  sir, 

July  l.  180a.  -  B.  Vo 
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XX.  On  the  Chinese  Method  of  propaf^ating  Fruit-trees 

hj  Ahscission,  Bij  Dr.  James  Howison,  London*, 

* 

J.  HE  Chinese,  in  place  of  raising  fruit-trees  from  seeds  or 
from  grafts,  as  is  the  ciistom  in  Europe,  have  adopted  tne 
following  method  of  increasing  them. 

They  select  a  tree  of  that  species  which  they  wish  to  pro¬ 
pagate,  and  fix  upon  such  a  branch  as  wiii  least  hurt  or  dis¬ 
figure  the  tree  by  its  removal. 

Round  this  branch,  and  as  near  as  they  can  conveniently 
to  its  junction  with  the  trunk,  they  wind  a  rope,  made  of 
straw,  besmeared  with  cow  dung,  until  a  ball  is  formed, 
five  or  six  times  the  diameter  of  the  branch.  This  is  intended 
as  a  bed  into  which  the  young  roots  may  shoot.  Having 
performed  this  part  of  the  operation,  they  immediately  under 
the  ball  divide  the  bark  down  to  the  wood,  for  nearly  two- 
thirds  of  the  circumference  of  the  branch.  A  cocoa-nut 
shell  or  small  pot  is  then  hung  over  the  ball,  with  a  hole  in 
its  bottom,  so  small  that  water  put  therein  will  only  fall  in 
drops  ;  by  this  the  rope  is  constantly  kept  moist,  a  circum¬ 
stance  necessary  to  the  easy  admission  of  the  young  roots, 
and  to  the  supply  of  nourishment  to  the  branch  from  this 
new  channel. 

During  three  succeeding  weeks,  nothing  further  is  re¬ 
quired,  except  supplying  the  vessels  with  water.  At  the  ex¬ 
piration  of  that  period  one-third  of  the  remaining  bark  is 
cut,  and  the  former  incision  is  carried  consi^lerahly  deeper 
into  the  wood,  as  by  this  time  it  is  expected  that  some  roots 
have  struck  into  the  rope,  and  are  giving  ihcir  assistance  in 
support  of  the  branch. 

After  a  similar  period  the  same  operation  is  repeated,  and 
in  about  two  months  from  the  commencement  of  the  pro¬ 
cess,  the  roots  may  generally  be  seen  intersecting  each  other 
on  the  surface  of  the  ball ;  which  is  a  sign  that  they  are  suf¬ 
ficiently  advanced  to  admit  of  the  separation  of  the  branch 
from  the  tree.  This  is  best  done -by  sawing  ft  off  at  the  in- 

*  From.  Transactions  of  the  Society  for  the  Encouragement  cf  Arts,  Ma¬ 
nufactures,  and  Commerce,  for  1807. 
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cision,  care  being  taken  that  the  rope,  which  by  this  tim^ 
is  nearly  rotten,  is  not  shaken  off  by  the  motion.  The 
branch  is  then  planted  as  a  young  tree. 

It  appears  probable,  that  to  succeed  with  this  operation 
in  Europe,  a  longer  period  would  be  necessary,  vegetation 
bei  ng  much  slow’er  in  Europe  than  in  India,  the  chief  field 
of  my  experiments.  I  am,  howev^er,  of  opinion,  from  some 
trials  which  T  have  lately  made  on  cherry-trees,  that  an  ad¬ 
ditional  month  would  be  adequate  to  make  up  for  the  de¬ 
ficiency  of  climate. 

The  advantages  to  be  derived  from  this  method  are,  that 
a  further  growth  of  three  or  four  years  is  sufficient,  when 
the  branches  are  of  any  considerable  size,  to  bring  them  to 
their  full  bearing  state  3  whereas,  even  in  India,  eight  or  ten 
years  are  necessary  with  most  kinds  of  fruit-trees,  if  raised 
from  the  seed. 

When  at  Prince  of  Wales’s  Island,  I  had  an  opportunity 
I  of  seeing  this  proved  by  experiment.  Some  orange  trees 
had  been  raised  by  a  gentleman,  from  seeds  sown  in  1786, 
which  had  not  borne  fruit  in  1795,  while  branches  taken 
,ofi'by  the  Chinese  mode  in  1791j,  had  produced  two  plen- 
iliful  orops. 

Whether  forest  trees  might  be  propagated  in  Europe  in 
Ithe  same  manner,  I  have  not  had  experience  sufficient  to 
^form  a  judgment  :  if  it  should  be  found  practicable,  the  ad- 
tvantages  from  it  w'ould  be  great,  as  the  infancy  of  trees 
twoiild,  by  this  means,  be  done  away,  a  period  which,  from 
the  slowness  of  their  growth,  and  the  accidents  to  which  they’- 
iare  liable,  is  the  most  discouraging  to  planters. 

The  adoption  of  this  method  wall,  at  all  events,  be  of 
great  use  in  multiplying  such  plants  as  are  natives  of  warmer 
primates,  the  seeds  of  which  do  not  arrive  here  at  sufficient 
|aiaturity  to  render  them  prolific. 

I  1  have  frequently  remarked  that  such  branches  of  frult- 
^rees  as  were  under  the  operation  of  abscission,  during  the 
time  of  bearing,  were  more  laden  with  fruit  than  any  other 
|:)art  of  the  tree.  It  appeared  Jo  me  probable,  that  this  arose 
^rom  a  plethora  or  fulness,  occasioned  by  the  communica- 
iion  between  the  trunk  and  branches,  through  the  descend- 
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ing  vessels  being  cut  off  by  the  division  of  the  back;,  while 
that  by  the  ligneous  circles  or  ascending  vessels,  being 
deeper  seated,  remains^h  The  same  reasoning  accounts  for 
fruit-trees  producing  a  greater  crop  than  usual,  on  being 
stripped  of  their  leaves,  most  of  the  ascending  juices  being 
thrown  off  by  them  in  perspiration,  or  expended  in  their 
nourishment,  for  we  find  that  bleeding  trees  cease  to  give 
out  their  juices  after  they  have  put  forth  their  leaves 

I  have  observed  that  the  roots  from  a  branch  under  the  2 
operation  of  abscission  were  uniformly  much  longer  in 
shooting  into  the  rope  when  the  tree  was  in  leaf,  than  the  1 
contrary  hence,  the  spring  season  appears  most  proper  for 
performing  that  operation. 

It  will  s'eem  singular  that  the  Cdhnese  entertain  the  same.  .1 
opinion  that  Linnaus  did,  respecting  the  pith  of  trees  being  j 
essential  to  the  formation  of  the  seed.  By  cutting  into  the  1 
trunk  of  the  guava  tree  before  it  has  produced,  and  making  j 
a  division  in  the  pith,  they  have  obtained  fruit  without  seed^  i 

Reference  to  the  Engravings  Plate  III.,  Fig.  1,  of  the  Chinese  *1 
Method  of  propagating  Fruit-trees  by  Abscission, 

A.  The  tree  on  which  the  operation  is  performed. 

B.  The  straw  rope  wound  in  a  ball  round  a  branch  of  the  i 

tree. 

C.  The  cocoa-nut  shell  or  vessel,  containing  the  water,  | 
which  gradually  drops  from  thence  on  the  ball  below  it. 

D.  Another  branch  of  the  same  tree  from  which  the  part 
E  roosted  in  the  straw  rope  or  ball,  and  now  ready  for  plant- 1 
ing  out,  has  been  separated. 

F.  The  vessel  suspended  from  a  branch  above,  and  fromi 
which  the  ball  had  been  supplied  with  water. 

*  The  circumstances  attending  the  Chinese  method  of  propagating  fruit- : 
trees,  appear  a  stroxrg  confirmation  of  Mr.  Bonnet’s  opinion,  that  plants  as; 
ivell  as  animals  have  a  regular  circulation  of  their  fluids. 

f  Marsden,  in  his  History  of  Sumatra,  page  119,  says,  «  The  natives,’ 
when  they  \\ould  force  a  tree  that  is  backward  to  produce  fruit,  strip  it  of 
Its  leaves ;  by  which  means  the  nutritive  juices  are  reserved  for  that  important  f 
use,  and  the  blossoms  soon  show  themselves  in  abundance.” 
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XX r.  Descript io7i  of  a  Gauge  for  measuring  Standing 
Timber,  Mr.  James  Bxioad_,  of  Downing  Street  * , 

^  SIR, 

X'nE  iristninient  I  send  herewith,  is  for  finding  the  girth 
of  standing  timber,  and  w'ill,  I  flatter  myself,  be  found  ex¬ 
ceedingly  useful  to  all  gentlemen  and  others  having  timber 
to  dispose  of,  and  likewise  to  such  purchasers  as  wish  to 
pay  for  the  true  quantity.  At  present  a  gentleman  having 
timber  to  dispose  of,  is  liable  to  be  imposed  on  to  a  very 
large  amount  ;  for  though  some  surveyors  ms^'  be  found 
;  w'hose  eye  is  pretty  aecurate,  yet  that  is  far  from  being  ge¬ 
nerally  the  case.  When  an  estate  is  sold  on  w'hich  the 
timber  is  to  be  valued,  I  believe  there  is  no  other  way  in 
ceneral  use  of  finding  the  girth  of  a  tree  (which  being  squared 
and  multiplied  by  its  length,  gives  the  contents),  than  by 
actually  getting  up  to  the  middle,  where  the  girth  is  usually 
I  taken,  w'lth  a  ladder  or  otherwise:  a  method  which  is  very 
troublesome  and  expensive  where  the  quantity  is  large.  The 
seller  has,  therefore,  no  way,  but  at  an  enormous  expense, 
of  findincr  the  real  contents  of  w'hat  he  has  to  offer;  and  as 
the  buyer,  if  a  dealer,  from  his  knowledge,  is  able  to  form  a 
more  accurate  judgment,  it  often  happens  that  the  seller  sus¬ 
tains  much  loss.  1  have  known  it  exceed  50  per  cent.  Having 
some  lime  ago  a  large  quantity  to  survey,  I  thought  it  pos¬ 
sible  to  invent  an  instrument  which  w'ould  obviate  this  in¬ 
convenience,  and  which  might  be  sold  at  a  low  price,  be 
correct  in  its  work,  quick  in  execution,  and  such  as  any 
capacity  might  use.  I  likew'ise  thought  it  might  be  so  con¬ 
trived  as  to  niake  such  an  allow-ance  for  bark  as  should  be 
airreed  on.  The  instrument  I  send  you  possesses  all  these 
qualifications,  and  is  susceptible  of  several  improvements, 
of  which  I  w'as  not  aw'are  when  I  made  it,  which  I  will  point 
out  at  the  end  of  my  letter. 

It  is  well  known  that  the  diameter  and  circumference  of 
circles,  are  in  a  certain  proportion  to  each  other,  and  that 

s. 

*  From  Transactions  of  the  Society  for  the  Encouragement  of  Arts,  Ma¬ 
nufactures,  and  Commerce,  for  1807. - The  silver  medal  of  the  Society  was 

awarded  to  Mr.  Broad  for  this  communication. 
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double  the  diameter  gives  double  the  circumference.  The  ^ 
allowance  for  bark  is  usually  one  inch  in  thirteen  ;  that  is, 
if  the  greater  circumference  of  a  tree  with  the  bark  on,  is  i 
found  to  be  thirteen  inches,  it  is  supposed  it  would  be  only  { 
]  2  inches  if  the  bark  was  taken  off. 

The  instrument  is  composed  of  two  straight  pieces  of  well-  • 
seasoned  deal,  about  thirteen  feet  long,  joined  together  by  [ 
a  pin  going  through  them,  on  which  they  are  moveable  ;  but  j 
neither  the  length  nor  thickness  is  of  any  particular  con-  ^ 
sequence,  as  by  following  the  directions  hereafter  given,  j 
they  may  be  made  of  any  size.  A  little  way  from  the  larger  if 
end  IS  a  brass  limb  I  call  the  index,  on  which  are  engraven  i 
figures  denoting  the  quarter-girth  in  feet  and  inches.  To  use 
this  instrument,  it  is  only  necessary  to  take  hold  of  the  large  ; 
end,  and  apply  the  other  to  that  part  of  the  tree  where  you  ; 
wish  to  know  the  girth,  opening  it  so  wide  as  just  to  touch  ! 
at  the  same  time  both  sides  of  it,  without  straining  it,  I 
keeping  the  graduated  side  of  the  index  uppermost,  on  which  ' 
the  greater  girth  will  be  shown,  after  allowing  for  the  bark,  S 
by  the  inner  edge  of  the  brass  on  the  right  hand  leg ; — an  | 
operation  so  easy  and  simple,  that  a  person  of  the  meanest  | 
capacity  might  measure  a  great  number  of  trees  in  a  day. 

For  taking  the  height  of  a  tree,  I  would  recommend  deal  1 
rods  of  seven  feet  long,  made  so  as  to  fit  into  ferrils  at  the  j 
end  of  each  other,  tapering  all  the  way  in  the  same  manner  ) 
as  a  fishing  rod  A  set  of  five  of  them  with  feet  marked  on  i 
them,  would  enable  a  man  quickly  to  measure  a  tree  of  more  1 
than  forty  feet  high,  as  he  would  be  able  to  reach  himself  i 
about  seven  feet. 

The  improvements  it  is  capable  of,  are,  making  a  joint  ■ 
in  the  arch  or  scale,  to  enable  it  to  shut  up  (when  the  legs  ! 
are  closed)  towards  the  centre,  which  would  make  it  easier  i 
to  carry.  Secondly,  as  it  sometimes  happens  that  standings 
timber  is  sold  without  any  allowance  for  bark,  and  at  other  : 
times  with  a  less  allowance  than  one  inch  in  thirteen,  two 
other  scales  on  the  index  might  be  added  in  such  cases,  one 
without  any  allowance,  and  the  other  to  allow  as  might  he 
agreed  on.  I  would  have  added  these,  but  thought  the 
society  would  rather  see  it  in  the  state  in  which  it  has  been 

tried 
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tried  on  a  lai'ge  surv'ey,  as  any  artist  can  with  great  ease  add 
whatever  scale  he  pkascs.  The  present  scale  allows  one 
inch  in  thirteen  for  bark,  and  is  calenlated  on  the  following 
data  ;  Idle  diameter  of  a  circle  whose  quarter  circumference 
is  inches,  is  3a  inches.  The  diameter  of  a  circle 
whose  quarter  girth  is  6-^  inches,  is  8  inches.  To  gra¬ 
duate  ihe  scale,  the  instrument  is  opened  so  as  to  take  in  at 
the  small  end  between  the  touching  points  8  inches,  and 
a  mark  is  made  on  the  arch  to  denote  6  inches  quarter  girth  ; 
it  is  then  opened  so  as  to  take  in  33  inches,  and  another 
mark  is  then  made  on  tlie  arch,  to  denote  two  feet  quarter 
girth;  (these  marks  are  made  close  to  the  inner  dge  of  the 
brass  on  the  right  hand  limb:)  the  space  between  them  is 
then  divided  into  eighteen  parts,  which  represent  inches, 
and  are  again  divided  into  half,  for  half  inches  ;  if  any  no¬ 
tice  is  to  be  taken  of  cpiarter  indies,  the  eye  will  easily  make 

% 

a  further  decision. 

1  beo*  leave  to  add,  that  it  is  not  iny  intention  to  make  any 
for  sale.  I  am,  sir,  your  obedient  servant, 

James  Broad, 

Reference  to  the  Engraving  of  Mr.  James  Broad's  Mackhie 
for  measuring  Standing  Timber.  Plate  Ilf,,  Fig.  2. 

Fig;.  2.  a  a  a  a  Two  long  pieces  of  well-seasoned  wood, 
joined  near  the  middle  by  a  pm  b  going  through  them,  form¬ 
ing  an  axis  on  which  diey  move,  c  c  Tw'o  pieces  of  brass  . 
screw^ed  near  their  upper  ends,  on  the  sides  opposite  to  each 
other,  and  projecting  over  to  form  the  measuring  points. 
d  'The  index  fastened  to  one  of  the  pieces  of  w'ood  at  <?,  and 
movino  freelv  under  a  small  bar  at/,  g  g  Screws  with  nuts, 
nlaced  in  the  middle  of  the  long  slits  of  the  tw'o  arms,  to 
wedee  them  open,  whereby  the  vibration  is  destroyed,  and 
the  arms,  though  light,  are  rendered  stiff.  A  A /i /d  Sci  ew\s 
and  nuts  to  prevent  the  arms  from  splitting. 

No  12,  Downing  Street, 

Dec.  R,  i  -OC. 

To  Charles  Taylor,  M.D.  Sec. 
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XXI F.  Description  of  a  Balance  T.evel,  usefitl  for  laving 
out  Land  for  Irrigation^  for  Roa  Is,  and  for  other  Pur¬ 
poses,  By  Mr,  Richard  Dri^vv^  of  Great  Ormond  Street-^, 


SIR, 

Urrewith  you  will  receive  a  balance  levels  of  my  invent 
tiouj  which  have  satisfactorily  used  on  several  gentlemen's 
estates  in  Devonshire,  where  1  have  been  employed  to  drain, 
and  carry  water  to  irrigate  meadow  land.  I  have  made  se¬ 
veral  for  persons  in  that  county,  whose  employment  is  to 
drain  and  irrigate  land,  and  they  liave  found  it  to  answer 
their  purpose  better  than  the  spirit  or  water  level,  it  being 
more  portable  and  ready  to  the  sight. 

I  have  lately  used  it  on  Mr.  Satterley’s  farm,  at  Hastings, 
to  carry  the  water  of  his  closes  over  several  acres  of  dry 
ground.  Dr.  De  Salis,  who  has  seen  it,  advised  me  to  send 
it  to  the  Society  of  Arts,  &e\,  that  they  might  judge  of  its 
merits.  I  am,  sir,  your  obedient  servant, 

Richard  Drew. 


London,  Dec.  5,  1804, 

To  the  Secretary  of  the  Society 
of  Arts,  8cc, 


Eorplanatmi  of  the  Method  of  using  the  Instrument, 

Set  it  on  a  triangular  staff,  and  point  it  at  the  object  ^taBj, 
which  is  held  by  another  person  at  a  distance;  move  the 
level  on  the  joint,  until  the  inner  tube  plays  clear  w'ithin 
the  outer  tube.  Look  through  the  sights,  and  observe  the 
object  staff  which  the  person  holds,  let  him  move  the  slide 
on  the  staff  until  you  see  the  hair  cut  the  middle  of  the  slide, 
on  wdiich  there  is  a  black  line,  then  turn  the  level  round, 
and  look  through  the  sights,  you  w’ill  then  see  if  the  hair 
cuts  the  middle  of  the  slide  as  before,  which  if  it  does,  it 
will  be  level ,  but  if  there  be  a  difference  in  both  ends,  the 
person  who  holds  the  stati  must  set  the  slide  to  half  that 
difference.  You  are  then  to  adjust  the  level  by  turning  with 


*  From  Transacf'ons  of  the  S*.  cietv  for  Encouragement  of  Arts,  ELi- 
nufactures,  and  Commerce,  for  '  807  — — i  en  guineas  were  voted  to  I'Or  Drew, 
by  the  Society,  for  this  coramanication. 

a  key 
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a  key  the  screw  which  moves  the  balance  contained  in  the 
bottom  of  the  inner  tube. 

Certificates  from  Mr.  J.  W.  Gooch,  Mr.  Charles  Lay- 
ton,  and  Mr.  Benjamin  Holmes,  testify  that  they  have  seen 
in  use  the  level  invented  by  Mr.  Richard  Drew,  and  that  the 
business  is  done  by  it  with  accuracy  and  dispatch. 

Reference  to  the  Engravuig  of  Mr,  Richard  Drew^s  Balance 
Level.  Plate  IV.,  Phg.  1,  2,  3,  4. 

Flff.  1.  The  balance  level,  mounted  on  a  l^all  and  socket 
joint,  with  a  tube,  a,  to  fix  on  a  stand. 

Fig.  2.  A  section,  hhcc  two  tubes  of  tin  whicli  slide 
on  a  short  tube,  d  d,  placed  in  the  middle,  and  having  an 
iron  wire  soldered  round  it  to  siifien  it,  and  to  serve  as  a 
shoulder. 

ee  Tw'o  eye-pieces,  with  glass  in  both,  one  at  each  end, 
and  slidingr  into  the  tubes  b  and  c. 

ff  The  balance  level,  hanging  by  a  sort  of  staple  on 
a  point  fixed  upright  on  the  middle  of  the  bar  h  (shown  in 
Fig.  3),  w  hich  is  fastened  across  the  tuRe  d. 

i  I  Two  eye-pieces  sliding  into  the  ends  of  the  level  ff 
and  havini^  a  narrow  sHt  horizontallv  across  the  hiiddle, 
with  a  hair  before  each,  showm  by  the  dots  h  h. 

k  An  adjusting  screw,  w  hich  acts  by  drawing  the  piece  ?77, 
(wTich  moves  in  a  dove- tail  slide,)  in  one  end  of  the  tube, 

72  The  key-hole  through  which  the  screw  is  turned. 

Fia'.  4.  An  end  view^  of  the  case  and  level,  showing  th-e 
eye- pieces  i  and  e,  one  w'ithin  the  other.  ^ 


XXnr.  Description  of  a  new  Method  of  rearing  Poultry  to 
Advantage.  By  Mrs.  Hannah  D’Cylky,  of  Sion  HiU, 
near  Northallerton^. 

SIR, 

I  BEG  leave  to  communicate  a  most  desirable  method  of 
rearing  poultry,  which  I  have  proved  by  experience.  The 
oeconoiny  and  facility  with  which  it  may  be  performed, 

*  From  'Fransactlons  of  the  Society  Yor  the  Encourapeir.ent  of  Ar:  s  Ma« 
nvifactures,  and  Commerce,  for  1807. — —'Fhe  silver  medal  of  the  Society  was 
voted  to  Mrs.  D’Oyley  for  this  communication. 

would, 
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would,  if  generally  adopted,  lower  the  price  of  butchers’ 
meat,  and  thereby  be  of  essential  benefit  to  the  community 
at  large,  I  keep  a  large  stock  of  poultry,  which  are  re¬ 
gularly  fed  in  a  morning  upon  steamed  potatoes  chopped 
small,  and  at  noon  they  have  barley  ;  they  are  in  high  con¬ 
dition,  tractable,  and  lay  a  very  great  quantity  of  eggs. 
Jn  the  poultry-yard  is  a  small  building,  similar  to  a  pigeon 
cote,  for  the  hens  to  lay  in,  with  frames  covered  with  net  to 
slide  before  each  nest  :  the  house  is  dry,  light,  and  well 
ventilated,  kept  free  from  dirt  by  liaving  the  nests  and  walls 
white-w^ashed  two  or  three  times  a  year,  and  the  floor  co¬ 
vered  once  a  week  with  fresh  ashes.  When  I  wish  to  procure 
chickens,  I  take  the  opportunity  of  setting  many  hens  to¬ 
gether,  confining  each  to  her  respective  nest  ;  a  boy  attends 
morning  and  evening  to  let  any  off  that  appear  restless,  and 
to  see  that  they  return  to  their  proper  places  ;  when  they 
hatch,  the  chickens  are  taken  away,  and  a  second  lot  of 
eggs  allowed  them  to  set  again,  by  which  means  they  pro¬ 
duce  as  numerous  a  brood  as  beiore.  I  pul  the  chickens 
into  long  wicker  cages,  placed  against  a  hot  w'all  at  the 
back  of  the  kitchen  fire,  and  within  them  have  artificial 
mothers  for  the  chickens  to  run  under,-  they  are  made  simi¬ 
lar  to  those  described  by  Monsieur  Reaumur,  in  his  Art 
defaire  eclorre  et  cCelever  en  toutes  Saisomdes  Oiseaux  domes- 
iiques  de  toutes  Espeeesd'  &:c.,  in  two  volumes,  printed  at 
Paris,  17^1  :  they  are  made  of  boards  about  ten  inches  broad, 
and  fifteen  inches  long,  supported  by  two  feet  in  the  front 
four  inches  in  height,  and  bv  a  board  at  the  back  two 
inches  in  height.  The  roof  and  back  are  lined  wfith  lambs’ 
skins  dressed  w'ith  the  wool  upon  them.  The  roof  is  thickly 
perforated  with  holes  for  the  heated  air  to  escape;  they  are 
formed  without  bottoms,  and  have  a  Bannel  curtain  in  front 
and  at  the  ends  for  the  chickens  to,  run  under,  which  they 
do  apparently  by  instinct.  The  cages  arc  kept  perfectly  dry 
and  clean  with  sand  or  moss.  The  above  is  a  proper  size  for 
fifty  or  sixty  newTiatchcd  chickens,  but  as  they  increase  m 
size  they  of  course  require  a  larger  mother.  When  they 
are  a  w'eck  old,  and  the  weather  fine,  the  boy  carries  tliem 
and  their  artificial  molher  to  the  grass-plot,  nouii^ies  and 
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Jcceps  them  warm,  by  placing  a  long' narrow  tin  vessel  filled 
with  hot  water  at  the  back  of  the  mother,  which  will  retain 
its  heat  for  three  hours,  and  is  then  renewed  fresh  from  the 
Steamer.  In  the  evening  they  are  driven  into  their  cages, 
and  resume  their  station  at  the  hot  wall,  till  they  arc  nearly* 
three  weeks  old,  and  able  to  go  into  a  small  room  appropri^ 
ated  to  that  purpose.  The  room  is  furnished  with  frames 
similar  to  the  artificial  mothers,  placed  round  the  floor,  and 
with  perches  conveniently  arranged  for  them  to  roost  upon. 

When  I  first  attempted  to  bring  up  poultry  in  the  above 
way,  I  lost  immense  numbers  by  too  great  heat  and  sufl^o* 
cation,  owing  to  the  roofs  of  the  mothers  not  being  suffi¬ 
ciently  ventilated  ;  and  when  that  evil  was  remedied,  I  had 
another  serious  one  to  encounter :  I  found  chickens  brou2;ht 
iip^  in  this  way  did  not  thrive  upon  the  food  I  gave  them, 
and  manv  of  them  died,  till  1  thought  of  getting;  coarse  bar- 
ley-mcal,  and  steaming  it  till  quite  soft :  the  boy  feeds  them 
with  this  and  minced  potatoes  alternately  ;  he  is  also  em¬ 
ployed  rolling  up  pellets  of  dough,  made  of  coarse  wheat 
flour,  which  he  throws  to  the  chickens  to  excite  them  to  cat, 
thereby  causing  them  to  grow  surprisingly. 

I  was  making  the  above  experiments  in  the  summer  for 
about  two  months  ;  and  during  that  time  my  hens  produced 
me  upwards  of  five  hundred  chickens,  four  hundred  of  which 
I  reared  fit  for  the  table  or  market.  I  used  a  oreat  many 

O  J 

made  into  pies  for  the  family,  and  found  them  cheaper  than 
butcher’s  meat.  Were  I  situated  in  the  neighbourhood  of 
London,  or  any  very  populous  place,  I  am  confident  I  could 
make  an  immense  profit,  by  rearing  different  kinds  of  poul« 
'  try  in  the  above  method  for  the  markets,  and  selling  them 
on  an  average  at  the  price  of  butchers’  meat. 

A  young  person  of  twelve  or  fourteen  years  of  age  might 
bring  up  in  a  season  some  thousands,  and  by  adopting  a 
fence  similar  to  the  improved  sheep-fold,  almost  any  num' 
her  might  be  cheaply  reared,  and  with  little  trouble,  liens 
kept  as  mine  are,  and  having  the  same  conveniences,  will 
readily  set  femr  times  in  a  season,  and  by  setting  twice  each 
time,  they  would  produce  at  the  lowest  calculation  eighty 
chickens  each,  which  would  soon  make  them  very  plentiful. 
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If  this  information  should  be  so  fortunate  as  to  merit  the 
approbation  of  the  Society,  I  shall  consider  myself  highly 
honoured^  and  my  time  as  having  been  usefully  employed. 

I  am^  sir,  your  most  obedient  servant, 

Hannah  D’O^ley- 

Sion-hill,  near  Northallerton, 

Nov.  28,  1806. 

To  Charles  Taylor,  M.D.  Sec. 

SIR, 

According  to  your  request,  I  have  sent  you  a  model  of 
an  artificial  mother.  The  most  convenient  size  for  forty  or 
fifty  young  chickens  is  about  fifteen  inches  long,  ten  deep, 
four  high  in  front,  and  two  at  the  back  ;  it  is  placed  in  a 
long  wicker  cage  against  a  warm  wall,  the  heat  at  about 
eighty  degrees  of  Fahrenheit’s  thermometer,  till  the  chick¬ 
ens  are  a  few  days  old,  and  used  to  the  comfort  of  it,  after 
which  time  they  run  under  when  they  want  rest,  and  ac¬ 
quire  warmth  by  crowding  together.  I  find  it  advisable  to 
have  two  or  three  chickens  among  them  of  about  a  week  old 
to  teach  them  to  peck  and  eat.  The  meat  and  water  is  given 
them  in  small  troughs  fixed  to  the  outside  of  the  cage,  and 
a  little  is  strewed  along  from  the  artificial  mother,  as  a  train 
to  the  main  deposit.  It  would  have  given  me  great  pleasure 
to  have  been  able  to  send  a  specimen  of  my  superior  feed 
and  management,  if  the  season  had  been  rather  more  ad¬ 
vanced,  for  I  think  it  is  not  possible  for  turkeys  and  chickens 
to  weigh  heavier,  be  whiter,,  or  altogether  better  fed  than 
mine  are. 

After  a  certain  age,  they  are  allowed  their  liberty,  living 
chiefly  on  steamed  potatoes,  and  being  situated  tolerably 
secure  from  the  depredations  of  men  and  foxes,  are  per¬ 
mitted  to  roost  in  trees  near  the  house. 

I  have  the  honour  to  be,  sir, 

your  most  obedient  servant, 

Stan -hiil,  near  Northallerton,  HanNAII  D’OyLEY. 

May  11,  180V. 

SIR, 

According  to  your  request,  I  herewith  send  you  a  rough 
sketch  of  the  apparatus  I  iisc^  which  probably  will  convey 
3  an 
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an  idea  of  the  basiiicss,  and  not  be  too  complicated  for 
persons  employed  in  poultry-yards  fully  to  understand. 
But  to  prevent  trouble  and  prejudice  in  the  first  outset,  I 
think  it  necessary  to  remark,  that  if  the  chiekens  do  not 
readily  run  under  the  artificial  mother  for  want  of  some  edu¬ 
cated  ones  to  teach  them,  it  will  be  proper  to  have  the  cur¬ 
tain  in  front  made  of  rabbit  or  hare  skin,  with  the  fur  side 
outwards,  for  the  warmth  and  comfort  to  attract  them  ;  after¬ 
wards  they  run  under  the  flannel  ones,  similar  to  the  one  I 
sent,  which  are  preferable  for  common  use,  on  account  of 
cleanliness,  and  not  being  liable  to  get  into  the  mouths  of 
the  chickens. 

I  have  had  great  amusement  in  rearing  poultry  in  the 
above  way  ;  and  if  my  time  was  not  occupied  with  my  chil¬ 
dren  and  other  family  concerns,  I  should  most  assuredly 
farm  very  largely  in  poultry. 

I  have  the  honour  to  be,  sir, 

Sion-hill,  y^or  uiost  obedient  servant, 

A'lay  eo,  1807.  H  A N N A  H  D ’ O Y LEY. 

To  Charles  Taylor,  M.D.  Sec. 

Reference  to  the  Engravings  of  Airs.  D*0yley*s  Aleiliod  of 
Ir ceding  Poultry.  Plate  iV.,  Fig.  3,  C,  7- 

Fiir-  5.  The  apparatus  called  the  artificial  mother,  with  a 
curtain  of  green  baize  in  front  and  ends,  and  holes  through 
the  ton  to  allow  the  circulation  of  air. 

L 

Fio-.  0.  Another  view  of  the  artificial  mother,  but  with- 
out  the  curtain,  in  order  to  show  its  sloping  direction,  and 
interior  lining  of  woolly  sheep-skin. 

Fig.  7.  A  wicker  basket  four  feet  long,  two  feet  broad, 
and  fourteen  inches  high,  with  a  lid  to  open,  ana  a  wooden 
sliding  bottom  similar  to  a  bird  cage  :  the  artificial  mother 
is  shown,  as  placed  within  it. 

O.  A  trouo;h  in  front  to  bold  food  for  the  chickens. 
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XXIV.  O/i  Vision,  ByY,z.  Walker^  Esq.,  of  Lynn,  < 

Norfolk, 

i 

To  Mr,  Tilloch, 

IVIy  paper  on  Vision,  printed  in  the  29th  volume  of  the 
Philosophical  Magazine,  has  been  reviewed  in  one  or  two 
of  the  periodical  publications. 

We,’'  says  one  of  these  writers,  cannot  help  regard¬ 
ing  it  as,  in  some  measure,  derogatory  to  the  character  of  a 
respectable  journal,  and  at  the  same  time  discreditable  to 
the  literary  reputation  of  the  country,  that  papers  should  be 
brought  forward,  without  censure,  and  without  comment, 
which  betray  the  deficiency  of  their  authors  in  the  first  ele¬ 
ments  of  science.” 

I  believe  it  is  now  preitv  well  understood,  that  nothing  is 
so  discreditable  to  the  literary  reputation  of  the  country,” 
at  this  time,  as  the  concealed,  ignorant  critic,  who  passes 
an  unjust  censure  upon  the  works  of  others. 

It  is  true,”  says  this  reviewer,  that  when  the  surfaces 
of  a  lens  are  perfectly  spherical,  its  mean  focal  length  iS 
altered  in  a  very  slight  degree  by  a  change  in  its  aperture  | 
but  this  change  is  in  all  practical  cases  absolutely  insensible, 
and,  unfortunately  for  Mr.  Walker’s  opinion,  is  of  a  nature 
precisely  opposite  to  that  which  he  takes  for  granted.” 

But,  whatever  may  be  the  opinion  of  this  reviewer,  it 
will  be  generally  believed,  that  the  bare  assertion  of  an  ano¬ 
nymous  writer  does  not  alter  the  truth  of  any  proposition. 

The  truth  of  wTat  I  have  advanced  in  my  paper,  respect¬ 
ing  this  property  of  the  convex  lens,  may  be  clearly  under¬ 
stood  from  the  following 

Experiment . — I  took  the  same  instrument  mentioned  in 
my  former  paper,  and  directed  it  to  the  moon,  and  drew  out 
the  inner  tube  until  her  image  appeared  distinct  upon  the 
unpolished  glass.  Then,  after  having  contracted  the  aper¬ 
ture  of  the  lens  from  two  inches  to  x  of  an  inch,  the  image 
of  a  candle,  which  stood  at  the  distance  of  12  feet  from  the 
instrument,  was  distinctly  painted,  in  an  inverted  position, 
upon  the  glass  in  the  lunar  focus  of  the  lens. 
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The  only  difference  between  this  experiment  and  thosemcn* 
tinned  in  my  former  paper,  made  with  the  same  instrument, 
consistsin  thehrightness  oftheohject :  thcprincipleis  thesanie. 

In  the  next  paragraph  he  says  :  One  simple  argument 
is  sufficient  to  set  aside  these  opinions  :  it  is  founded  on  an 
experiment  well  known  to  all  those  who  have  properlv  stu¬ 
died  the  subject.  If  we  look  through  two  minute  holes, 
much  nearer  togellicr  than  the  diameter  of  the  pupil  in  its 
most  contracted  state,  at  one  of  two  points,  nearly  in  the 
same  line,  and  within  the  limits  of  perid^ct  vision,  the  other 
point  will  always  appear  double,  whether  we  fix  on  the 
nearer  or  the  more  remote  for  the  object  of  our  attention. 
Here  there  is  no  change  of  the  aperture,  but  a  true  altera¬ 
tion  in  the  refractive  powets  ot  the  eye.” 

This  experiment  is  erroneous,  and  can  only  mislead  those 
who  may  mu  be  inclined  to  try  it ;  for  when  we  look  through 
two  minute  holes,  made  in  the  manner  described,  above,  two 
circles  of  light  are  seen  intersecting  each  other  as  represent¬ 
ed  in  Fig.  9,  Plate  IV. 

Now  when  a  point  is  seen  through  a  or  h  it  will  appear 
single  ;  but  if  it  be  seen  throuo;h  the  space  c,  it  will  appear 
double  ;  because  an  imao;e  is  formed  of  it  by  each  hole  ;  and 
if  two  points  be  viewed  through  c  they  will  both  appear 
double  :  but  to  see  one  of  the  points  single  and  the  other 
double,  one  must  be  seen  ihromih  a  or  and  the  other  through 
the  spacer.  This  experiment,  which  is  the  only  one  advanced 
“  to  set  aside”  mv  theorv,  proves  nothing  more  than  that 
the  reviewer  looked  throuoh  two  minute  holes. 

If  there  were  any  alteration  in  the  refractive  powers  of  the 
eye,  we  might  then  see  one  point  single  and  the  other 
double,  when  viewed  through  one  minute  hole;  but  this 
is  contrary  to  experience,  and  consequently  proves  the  ab¬ 
surdity  of  the  reviewer’s  supposition. 

As  this  critic  does  not  appear  to  understand  his  own  ex¬ 
periment,  let  us  see,  in  the  next  place,  whether  he  under¬ 
stands  mine. 

It  is  obvious,”  says  this  writer,  that  Mr.  Walker’s 
three  experiments  with  the  lens  prove  a  great  deal  too  niucli; 
they  demonstrate  that  a  contraction  of  the  aperture  makes 
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remote  objedt  appear  indistinct^  while,  m  the  next  page,  we 
are  tnkl,  that  when  we  view  a  remote  object  through  an 
aperture  of  about  one-hftieth  of  an  inch  in  diameter,  if  the 
object  be  seen  in  a  proper  light,  it  will  appear  as  distinct  as 
to  the  naked  eye.  What  must  be  the  confusion  of  that 
man’s  ideas,  who  could  fail  to  discover  so  i^larine;  a  contra-- 
diction  ?  The  true  explanation  of  the  paradox,  supposing 
the  appearances  to  have  been  correctly  described,  is  this  :  the 
li^ht  admitted  was  diminished  by  the  contraction  of  the  ori- 
fice,  from  two  inches  to  one-lifih  of  an  inch,  in  the  ratio 
of  100  to  one;  consequently  the  pictures  of  all  distant  ob- 
jects  must  have  been  rendered  extremely  faint :  but  the  image 
of  the  plumb-line  in  the  window  was  rendered  'distinct  by 
the  contraction,  as  it  would  have  been  by  the  contraction 
of  an  aperture  without  any  lens,  which  w'ould  have  exhi¬ 
bited  a  shadow  nearly  as  distinct,  without  any  trace  of  a 
picture  of  the  remoter  objects.” 

My  experiments  with  the  lens  might  appear  a  paradox  to 
this  review^er  in  consequence  of  his  not  know'ng,  that  di¬ 
stinctness  and  brightness  are  different  properties.  Thus,  if 
we  look  through  a  small  aperture  at  the  moon,  she  W'ill  ap¬ 
pear  more  distinct  than  to  the  naked  eye,  though  les=  bright : 
if  we  look  at  a  remote  terrestrial  object  properly  illumiuated 
for  the  experiment,  it  will  appear  as  distinct  when  view'cd 
through  a  small  aperture,  as  to  the  naked  eye,  but  not  so 
bright  ;  but  w'hen  the  same  object  is  seen  in  a  faint  lights 
throuo;h  a  small  aperture,  it  will  appear  neither  so  distinct 
nor  so  brierht  as  to  the  naked  eve. 

Now  my  experiments  with  the  lens  w'ere  made  wdth  ter¬ 
restrial  objects  seen  onlv  by  day-light,  but  the  object  seem 
through  the  small  aperture,  was  strongly  illuminated  with' 
the  sun’s  rays,  and  appeared  as  distinct  as  to  the  naked  eye, 
though  not  so  bright  :  it  might  be  (and  probably  was)  thi^ 
difference  between  distinctness  and  brightness  that  puzzled 
this  gentleman  so  mucli. 

It  is,  however,  very  singular  that  this  'writer  should  be 
wromr  in  all  his  observat.ons.  For  in  rny  experiment  with 
a  small  aperture,  the  pluinh-line,  which  hur.g  down  the 
middle  of  the  window,  was  so  clearly  represented  upon  the 
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unpolished  ^lass  at  the  eye  end  of  the  instrument,  that  even 
its  colour,  a  deep  red,  was  very  distinguishable.  But,  after 
the  lens  was  taken  away,  the  shadow  of  the  line  was  so 
broad,  faint,  and  indistinct,  as  not  to  be  perceived  by  a 
person  unacquainted  with  the  experiment  :  and  what  might 
have  been  easily  expected,  this  faint  shadow  was  accom¬ 
panied  with  a  camera  obscura  picture  of  remote  objects, 
though  dark  and  ill  defined. 

The  following  experiments  show  how  the  eye  is  adjusted 
to  distinct  vision  in  a  very  satisfactory  manner.  These  were 
made  with  a  transit  telescope,  which  has  an  object-glass  of 
2-f-  inches  aperture,  and  3-^  feet  focal  distance,  adjusted  to 
observe  celestial  objects. 

I  directed  this  telescope  to  an  object  at  the  distance  of  40 
yards.  This  object  consists  of  a  circular  hole  of  an  inch  in 
diameter  made  in  an  iron  plate,  with  a  plate  of  metal  painted 
white  placed  at  some  distance  behind  it.  With  the  whole 
aperture  of  the  object  glass,  this  hole  in  the  iron  plate  is 
invisible  ;  but  when  the  aperture  is  contracted  to  4-  ot  an 
inch,  the  hole  appears  so  distinct,  that  it  is  easy  to  see  when 
it  is  bisected  by  the  wire  in  the  focus  of  the  object  glass,  to 
less  than  of  an  inch  ;  but  remote  terrestrial  objects 
viewed  with  the  same  aperture  are  seen  very  imperfectly. 

Hence  we  see  the  reason  of  the  pupil’s  contracting  when 
we  attentively  view  a  near  object*,  and  why  it  expands  when 
we  look  at  those  that  are  remote. 

That  the  iris  is  the  only  organ  by  which  the  eye  is  ad¬ 
justed  to  distinct  vision,  mav  be  clearly  understood  by  the 
following  experiments  : 

Experiment  f. — Let  a  remote  object  be  observed  through 
an  aperture  of  about  of  an  inch  in  diameter,  made  either 
in  a  thin  piece  of  metal  or  a  card,  and  if  the  object  be  seen 
in  a  strong  light  it  will  appear  as  distinct  as  to  the  naked 
eye,  though  not  so  bright.  Then  introduce  a  small  object 
in  a  line  between  the  remote  object  and  the  eye,  at  the  di¬ 
stance  of  six  or  eight  inches  from  it,  and  these  two  objects 

*■  This  property  of  the  eye  has  long  been  known.  See  Dr  Turin’s  Essay 
on  distinct  and  indistinct  Vision,  in  Dr  Smiths  Optics,  vol.  ii.  p.  laS. 
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will  appear  as  distinct  when  seen  together,  tbiongh  this 
small  aperture,  as  when  they  are  viewed  separately  by  the 
naked  eye. 

Experiment  II. — -A  piece  of  wire  being  placed  in  a  line 
between  a  remote  object  and  my  eye,  at  the  distance  of  two^ 
feet  from  it,  these  two  objects  appeared  more  distinct  when 
seen  together  through  an  aperture  of  ol  an  inch  in  di¬ 
ameter,  than  when  they  were  viewed  separately  by  the  na¬ 
ked  eye. 

It  is  evident  that  no  change  took  place  in  the  humours  of 
the  eye,  in  these  experiments,  neither  in  the  convexity  of 
the  crystalline  lens,  nor  in  its  distance  from  the  retina;  con¬ 
sequently  that  hypothesis  which  is  built  upon  a  supposition 
that  the  crystalline  approaches  to,  or  recedes  from,  the  re¬ 
tina,  by  the  contraction  and  dilatation  of  the  ciliary  pro¬ 
cesses,  must  be  erroneous.  For  it  is  absurd  to  suppose  that 
the  crystalline  lens  can  be  at  different  distances  from  the  re¬ 
tina  at  the  same  time;  and  it  is  equally  as  absurd  to  assert, 
that  the  crystalline  lens  can,  at  the  same  lime,  have  diffe¬ 
rent  degrees  of  convexity. 

I  am,  sir,  your  obedient  servant, 

Lynn,  Ez.  WaLKER, 

June  17,  1808, 


XXy,  On  the  instantaneous  Production  of  Fire,  hy  the  mere 
Compression  of  Atmospheric  Air,  By  Frederick  Ac- 
CUM,  M,R,LA.,  Operative  Chemist,  Lecturer  on  Prac¬ 
tical  Chemistry  and  on  Mineralogy  and  Pharmacy,  &c. 

In  the  xivtb  volume  of  the  Philosophical  Magazine,  p.  363, 
professor  Pictet  communicates  the  accension  of  combustible 
substances  by  the  rapid  compression  of  atmospheric  air. 
The  discovery  of  this  curious  fact  is  due  to  Mollet,  as  ap¬ 
pears  from  the  Journal  de  Physique  for  Messidor,  An.  XIL 
It  is  there  slated,  that  if  the  air  be  very  suddenly  compressed 
in  the  ball  of  an  air-gun,  the  quantity  of  caloric  liberated 
by  the  first  stroke  of  the  piston  is  sufficient  to  set  fire  to  a 
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piece  of  amadou^  placed  within  the  canal  of  the  pump. 
And  if  the  instrument  be  furnished  by  a  lens  firmly  secured, 
a  vivid  flash  of  light  is  said  to  be  perceived  at  the  instant 
of  this  condensation.  1  he  evolution  of  light  seems  to  have 
been  first  noticed  by  a  workman  employed  in  the  manufac¬ 
ture  of  arms  at  St.  Etienne,  who  dischargeel  an  air  gun 
highly  loaded,  observed  a  vivid  flash  at  the  orifice  of  tfie 
barrel. 

These  curious  discoveries  of  the  foreign  philosopher  have 
lately  been  applied  to  practical  utility  in  this  country.  In¬ 
genious  workmen  have  shown,  that  for  the  accension  of 
combustible  bodies  by  compressed  air,  the  air  gun  is  by  no 
means  necessary,  but  that  the  experiment  may  be  performed, 
and  even  with  more  ease,  by  means  of  a  common  condens- 
ing  syringe  of  good  workmanship,  i  he  number  of  instru¬ 
ments  of  that  kind  which  have  been  called  for  at  my  labo¬ 
ratory,  and  with  which  the  scientific  public  has  been  sup¬ 
plied,  gives  me  reason  to  think,  that  men  of  science  deem 
this  simple  apparatus  worthy  of  notice*  The  instrument  I 
have  furnished  consists  of  a  common  syringe,  as  usually  sold, 
about  ten  inches  long,  and  not  more  than  -f-  of  internal  bore. 
At  the  lower  extremity  it  is  furnished  with  a  cap,  wliich 
serves  as  a  chamber  to  receive  the  substance  intended  to  be 
fired,  and  which  cap  is  attached  to  the  instrument  by  a  male 
and  female  screw,  or  instead  of  this  cap  a  common  stopcock 
may  be  used  ;  the  former  contrivance,  however,  is  more 
elegant,  more  durable,  and  less  expensive. 

To  use  ihks  instrument  the  cap  is  unscrewed,  or  the  stop¬ 
cock  turned,  a  small  piece  of  amadou  or  common  tinder  is 
placed  in  the  chamber,  and  the  cap  screwed  on  again.  If 
the  piston  of  the  instrument  he  now  depressed  with  as  quick 
a  motion  as  possible,  the  condensation  of  the  air  is  so  ac¬ 
tive  as  to  set  the  amadou  on  fire. 

From  the  result  of  a  few  experiments  which  I  have  made 


*  The  name  a7r7G;foji'is  given  to  a  kind  of  tinder  which  is  imported  from 
Germany.  It  Is  made  of  a  large  fungus,  which  grows  on  old  trees,  especially 
on  the  oak,  ash,  and  fir.  This  substance,  being  first  boiled  in  common  water, 
and  afterwards  dried  and  well  beaten  \vith  a  mallet,  is  then  soaked  in  a  solu¬ 
tion  of  saltpetre,  and  again  put  to  dry  in  an  oven. 
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with  this  instnimerlt,  I'am  Induced  to  believe,  that  the 
accension  of  the  combustible  bodies  which  is  effected  in  the 
manner  stated,  is  not  simply  owing  to  the  mere  instantaneous 
condensation  of  the  air  which  takes  place  in  the  syringe,  and 
subsequent  liberation  of  calorie,  as  stated  by  the  continental 
philosophers  ;  but  that,  on  the  contta»'y}  it  appears  to  be  ow¬ 
ing  to  the  intense  and  rapid  mechanical  motion,  vibration, 
orJ;riction,  produced  in  the  particles  of  the  body,  placed  in 
the  chamber  of  the  instrument  against  each  other  by  the 
rapid  current  produced.  For  it  was  found  that  only  such 
bodies  as  are  exceedingly  porous,  or  are  made  up  of  a  multi¬ 
tude  of  minute  fibres,  could  be  set  on  fire  by  means  of  this 
iiistrurnent  ;  and  that  the  accension  of  compact  combustible 
substances,  or  bodies  of  a  different  texture,  when  attempted, 
always  failed.  Hence  phosphorus,  phosphuret  of  sulphur, 
camphor,  ether,  naphtha,  fulminating  gold,  fulminating 
mercury,  and  other  inflammable  substances,  w  hich  so  readily 
take  fire,  cannot  be  inflamed,  nor  can  the  thinnest  piece  of 
foil,'  made  of  the  fusible  alloy  which  liquefies  in  boiling  wa¬ 
ter,  be  melted  by  the  current  of  compressed  air  thus  effected. 
The  case  is  otherwise  when  a  porous  or  fibrous  inflammable 
body  is  suddenly  struck  upon  ;  a  piece  of  common  tinder, 
a  piece  of  amadou,  very  dry  tow,  rolled  up  in  a  coil,  com- 
irion  touch  wood,  and  the  scrapings  of  dry  paper,  or  linen 
rag,  are  instantly  Inflamed  by  a  stream  of  condensed  air. 
Hence  it  appears,  that  the  accension  of  these  bodies  is  not 
Solely  owing  to  the  mere  disengagement  of  caloric,  of  which 
the  air  is  deprived  when  its  volume  is  suddenly  contracted. 
Biot  has,  indeed,  announced  in  the  Magas,  Encyclop.  for 
April  1805,  that  the  effect  of  a  very  instantaneous  com¬ 
pression  of  oxygen  and  hydrogen  gases  might  be  substituted 
for  the  electric  spark,  in  the  performance  of  the  famous  ex¬ 
periment  elucidating  the  production  of  water.  He  states, 
that  havTng  introduced  into  an  air  gun  a  mixture  of  the  two 
gases,  and  having  given  a  sudden  stroke  to  the  piston,  a  vivid' 
light  accompanied  with  a  violent  detonation  took  place,  in¬ 
dicating  the  combination  of  the  bases  of  the  two  gases.  I'his 
important  experiment,  which  no  doubt  will  be  repeated  bv 
others,  stands,  nevertheless,  unconected  w'ith  what  has  been 

advanced. 
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advanced.  And  although  the  performance  of  the  instru¬ 
ment  I  have  described  is  absolutely  harmless,  when  ap¬ 
plied  for  the  purpose  it  is  intended,  the  experiment  of  BK)t 
requires  nevertheless  precaution,  to  prevent  dangers  to  vvliieh 
those  who  make  it  are  exposed. 


XXV^r.  Some  Hints  respecting  the  proper  Mode  of  inuring  ' 
Tender  Plants  to  our  Climate.  By  the  Right  Hon.  Sir 
Joseph  Banks,  Bart.  K.B.P.R.S.  &'c.* 

Respectable  and  useful  as  every  branch  of  the  hortlcuB 
tural  art  certainly  is,  no  one  is  more  interesting  to  the  pub¬ 
lic,  or  more  likely  to  prove  advantageous  to  those  who  may 
be  so  fortunate  as  to  succeed  in  it,  than  that  of  inuring 
plants,  natives  of  warmer  climates,  to  bear,  without  cover-  . 
ing,  the  ungenial  springs,  the  chilly  summers,  and  the  ri¬ 
gorous  winters,  by  which,  especially  for  some  years  past,  we 
have  been  perpetually  visited. 

Manv  attempts  have  been  made  in  this  line,  and  several 
valuable  shrubs,  that  used  to  be  kept  in  our  stoves,  are  now 
to  be  seen  in  the  open  garden  :  ilicre  is,  however,  some  rea¬ 
son  to  believe,  that  every  one  of  these  was  ojltrinallv  the  na- 
live  of  a  cold  climate,  ihouo;h  intioduced  to  us  through  the 
medium  of  a  warm  one;  as  the  gold  tree,  aucuba  japonica, 
the  moutan,  paeonia  frutescens,  and  several  others  have  been 
in  our  times. 

In  the  case  of  annuals,  however,  it  is  probable  that  much 
has  been  done  bv  our  ancc^tors,  and  homething  by  the  pre¬ 
sent  generation  ;  but  it  must  be  remembered,  iliat  all  that 
is  required  in  the  case  of  an  annual,  is  to  enable  it  to  ripen 
its  fruit  in  a  comparatively  cold  summer,  after  v\  filch,  we 
know  that  the  hardest  frost  has  no  power  to  injure^the  seed, 
though  exposed  in  the  open  air  to  it<  severest  influence;  but 
a  perennial  has  to  encounter  frosts  with  its  buds  and  annual 
shoots,  that  have  sometimes  been  so  severe  with  us  as  to 
rend  asunder  the  trunks  of  our  indigemms  forest  treesf. 

♦  From  Transactions  of  the  HorLiciilUiral  Socitty  of  London,  vol.  i.  part  i. 
f  See  Miller’s  Dictionary,  article  Froii. 
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It  is  probable  that  wheat,  our  principal  food  at  present, 
did  not  bring  its  seed  to  perfection  in  this  climate,  till 
hardened  to  it  by  repeated  sowing‘s :  a  few  years  ago  some 
spring  wheat  from  Guzerat  was  so\a  n  with  barley,  in  a  well 
cultivated  field  :  it  rose,  eared,  and  blossomed,  with  a  heal¬ 
thy  appearance;  but  many  ears  were  when  ripe  wholly  with¬ 
out  corn,  and  tew  brought  more  than  three  or  four  grains 
to  perfection. 

In  the  year  1791,  some  seeds  of  zizania  aquatica  were 
procured  from  Canada,  and  sown  in  a  pond  at  Spring 
Grove,  near  Hounslow  :  it  grew,  and  produced  strong  plants, 
which  ripened  their  seeds:  those  seeds  vegetated  in  the  suc¬ 
ceeding  spring  ;  but  the  plants  they  produced  were  weak, 
slender,  not  half  so  tall  as  those  ol  the  first  generation,  and 
grew  in  the  shallowest  water  only  ;  the  seeds  of  these  plants 
produced  others  the  next  year  sensibly  stronger  than  their 
parents  of  the  second  year, 

In  this  manner  the  plants  proceeded,  springing  up  every 
year  from  the  seeds  of  the  preceding  one,  every  year  becom¬ 
ing  visibly  stronger  and  larger,  and  rising  from  deeper  parts 
of  the  pond,  tilfthe  last  year,  1804,  when  several  of  the 
plants  v'ere  six  feet  in  height,  and  the  whole  pond  was  in 
every  part  covered  w'itfi  them  as  thick  ss  wheat  grows  on  4 
well  managed  field. 

Here  we  have  an  experiment  which  proves,  that  an  an¬ 
nual  plant,,  scarce  able  to  endure  the  ungenial  summer  of 
England,  has  become,  in  fourteen  generations,  as  strong  and 
'  as  vicforous  as  our  indigenous  plants  are,  and  as  perfect  in 
all  its  parts  as  in  its  native  climate. 

Some  of  our  most  common  flowering  shrubs  have  been 
long  introduced  into  the  gardens  ;  the  bay^tree  has  been 
cultivated  more  than  two  centuries  ;  it  is  mentioned  by  Tus- 
ser,  in  the  list  of  garden  plants  inserted  in  his  book,  called 
500  Points  of  good  Husbandry,  printed  in  ]573. 

The  laurel  was  introduced  by  master  Cole,  a  merchant, 
living  at  Hampstead,  some  years  before  1629,  when  Par¬ 
kinson  published  his  Paradisus  Terrestris,  and  at  that  time 
we  had  in  our  gardens,  oranges,  myrtles  of  three  sorts, 
J4urustinus,  cypress,  phillyrea,  alaternus,  arbutus  ;  a  cac¬ 
tus 
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tus  brought  from  Bermudas^  and  the  passion-flower,  which 
last  had  flowered  here,  and  showed  a  remarkable  particula¬ 
rity,  by  rising  IVom  the  ground  near  a  month  sooner  if  a 
seedling  plant,  than  if  it  grew  from  roots  brought  from 
Virginia. 

All  these  were  at  that  time  rather  tender  plants  ;  master 
Cole  cast  a  blanket  over  the  top  of  his  laurel,  in  frosty  wea¬ 
ther,  to  protect  it  ;  but  though  nearly  two  centufies  have 
since  elapsed,  not  one  of  them  will  yet  bear  with  certainty 
our  winter  frosts. 

Though  some  of  these  shrubs  ripen  their  seeds  in  this  cli¬ 
mate,  it  never  has  been,  I  believe,  the  custom  of  gardeners 
to  sow  them ;  some  are  propagated  by  suckers  and  cuttings, 
and  others  by  imported  seeds  ;  consequently  the  very  identi¬ 
cal  laurel  introduced  by  master  Cole,  and  some  others  of 
the  plants  enumerated  by  Parkinson,  are  now  actually 
growing  in  our  gardens;  no  wonder  then,  that  these  original 
shrubs  have  not  become  hardier,  though  probably  they  would 
have  done  so,  had  they  passed  through  several  generations 

by  being  raised  from  British  seeds. 

Is  it  not  then  worthy  a  trial,  as  w’^e  find  that  plants  raised 
from  suckers  or  cuttings  do  not  grow  hardier  by  time,  and 
as  the  experiment  on  zizania  points  out  the  road,  to  sow  the 
geeds  of  these  and  such  like  tender  shrubs  as  occasionally 
ripen  them  in  this  climate?  Fourteen  generations,  in  the 
ease  of  the  zizania,  produced  a  complete  habit  of  succeeding 
in  this  climate,  but  a  considerable  improvement  in  hardiness 
was  evident  much  earlier. 

In  plants  that  require  some  years  to  arrive  at  pu,beity, 
fourteen  generations  is  more  than  any  man  can  hope  to  sur¬ 
vive  :  but  a  much  less  number  will  in  many  cases  be  suffi¬ 
cient,  and  in  all,  though  a  complete  habit  of  hardihood  is 
not  attained,  a  great  progress  may  be  made  towards  it  in  a 
much  less  time ;  even  one  generation  may  work  a  change  (^f 
no  small  importance  :  if  w'c  could  make  the  myrtle  bear  the 
climate  of  Middlesex,  as  well  as  it  does  that  of  Devonshire, 
or  exempt  our  laurel  hedges  from  the  danger  of  being  cut 
down  by  severe  frosts,  it  would  be  an  acquisition  of  no  small 
I  I  4  consequence 
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consequence  to  the  pleasure  of  the  gentleman^  as  well  as  t« 
the  profit  of  the  gardener. 

Old  as  I  am,  I  certainly  intend  this  year  to  commence 
experiments  on  the  myrtle  and  the  laurel :  I  trust,  therefore, 
it  will  not  be  thought  presumptuous  in  me  to  invite  those  of 
my  brethren  of  this  most  useful  Society,  who  are  younger 
than  I  am,  and  who  oF  course  will  see  the  effect  of  more  ge¬ 
nerations  than  I  shall  do,  to  take  measures  for  bringing  to 
the  lest  of  experiment  the  theory  I  have  ventured  to  bring 
forward,  I  hope  not  without  some  prospect' of  success. 

The  settlement  lately  made  at  New  Holland  gives  a  large 
scope  to  these  experiments :  many  plants  have  been  brought 
from  thence  which  endure  our  climate  with  very  little  pro¬ 
tection  5  and  some  of  these  arrive  at  puberty  at  an  early  pe¬ 
riod ;  we  have  already  three  from  the  south  point  of  Van 
Diemen’s  Island,  where  the  climate  cannot  be  wholly  with¬ 
out  frost ;  mimosa  verticillata,  eucalyptus  hirsuta,  and  ob- 
liqua.  The  first  of  these  appears  to  have  produced  flowers 
within  eight  years  of  its  first  introduction  ;  but  as  a  settle¬ 
ment  is  now  made  very  near  the  spot  where  the  seeds  of 
these  shrubs  were  collected,  we  may  reasonably  hope  to  re¬ 
ceive  further  supplies,  and,  among  them,  the  VVinterana 
aromatica,  an  inhabitant  of  the  inhospitable  shore  of  Terra 
del  Fuego,  which  Mr.  Brown  has  discovered  on  the  south 
part  of  Van  DiemeiFs  Island  also. 


XXVII.  Essay  upon  Machines  in  General.  By  M.  Carnot, 

Meniher  of  the  French  Institute,  ^c. 

'  / 

[Continued  from  p.  36.j 

Part  n.  [_0f  Machines  properly  so  called*.'] 
Definitions. 

XXXI.  Among  the  forces  applied  to  a  machine  in  mo¬ 
tion,  some  are  of  such  a  nature  that  each  of  them  forms 
an  acute  angle  w'ith  the  velocity  of  the  point  at  which  it  is 

♦  Vide  p.  of  the  present  volume. 

applied, 
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applied, .  while  others  form  obtuse  angles  v\ith  their  points. 
This  being  granted,  I  shall  call  the  former  moiing  or  soliciting 
forces;  and  the  others  resisting  forces :  for  instance,  if  a 
person  raises  a  weight  by  means  of  a  lever,  a  pulley,  a  screw, 
Sec.,  it  is  clear  that  the  weight  and  the  velocity  of  the  weight 
necessarily  form  by  their  concurrence  an  obtuse  angle; 
otherwise  it  is  evident  that  the  weight  would  descend  in 
place  of  ascending  ;  but  the  vis  matrix  and  its  velocity  form 
an  acute  angle  :  thus,  according  to  our  definition,  the  weight 
will  be  the  resisting  force,  and  the  effort  of  the  person  will 
be  the  soliciting  force  :  it  is  evident,  in  short,  that  the  latter 
tends  to  favour  the  actual  movement  of  the  machine,  while 
the  other  opposes  it. 

We  shall  observe  that  the  soliciting  forces  may  be  di¬ 
rected  in  the  same  ratio  with  their  velocities,  since  then  the 
angle  formed  by  their  concurrence  is  null,  and  consequently 
acute,  and  the  resisting  forces  may  act  in  the  direction  pre¬ 
cisely  opposite  to  that  of  their  velocities,  since  then  the 
angle  formed  by  their  concurrence  is  180\  and  consequently 
obtuse. 

It  is  also  to  be  remarked,  that  any  force  which  is  soli¬ 
citing  might  become  resisting  if  the,  movement  should 
change;  that  any  foice  which  is  resisting  at  a  certain  in¬ 
stant,  may  become  soliciting  at  another  instant ;  and  last¬ 
ly,  in  order  to  judge  of  it  at  each  instant,  we  must  consider 
the  angle  which  it  makes  with  the  velocity  of  the  point 
W’here  we  suppose  it  applied ;  if  this  angle  be  acute,  the 
force  will  be  soliciting;  and  if  it  be  obtuse,  it  will  be  resist¬ 
ing,  until  the  angle  in  question  changes.  We  see  from  this, 
that  if  we  rrake  any  system  of  power  assume  a  geometrical 
movement,  each  of  them  will  be  soliciting  or  resisting  in 
req^ect  of  this  geometrical  movement,  accordingly  as  the 
angle  formed  by  this  force  and  by  its  geometrical  vU4>city 
shall  he  acute  or  obtuse. 

XXXtl.  If  a  force  P  be  moved  with  the  velocity  u,  and 
the  angle  lormed  bv  the  concu'  rence  of  u  and  P  he  z,  the 
quantity  P  cosine  zudt,  in  vvh'ch  d  t  expresses  the  element 
of  time,  will  be  named  momentum  0/  ncliinty,  coii'^umed 
by  the  force  P  during  (i/;  i.  e.  the  momentum  of  activity 

consumed 
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consumed  by  a  force  in  a  time  infinitely  short,  is  the 
produce  of  this  force  estimated  in  the  ratio  of  its  velocity, 
by  the  path  described  in  this  infinitely  short  time  by  the 
point  to  which  it  is  applied. 

I  shall  call  the  momentum  of  activity ^  consumed  by 
this  force,  in  a  given  time,  the  sum  of  the  momenta  of  ac- 
tivity  consumed  by  it  at  each  instant,  in  such  a  manner 
that  cosine  zudt  is  the  momentum  of  activity,  con¬ 
sumed  by  it  in  an  indeterminate  time:  for  instance,  if 
P  be  a  weight,  the  momentum  of  activity  consumed  in 
an  indeterminate  time  t  will  be  P  5  c?  ^  cosine  «  ;  let  us 
suppose,  therefore,  that  after  the  time  t,  the  weight  P  has 
descended  from  the  quantity  H,  we  shall  clearly  have 
=  ^^  r;?  /  cosine  a: ;  therefore  the  momentum  of  activity 
consumed  during  d  t  will  be  P^  =  PH. 

XXXI II.  When  w'e  are  speaking  of  a  system  of  forces 
applied  to  a  machine  in  movement,  1  shall  eall  momentum 
of  activity,  consumed  by  all  the  forces  of  the  svstem, 
the  sum  of  the  momenta  of  activity  consumed  at  the 
^ame  time  by  each  of  the  forces  which  compose  it :  thus, 
the  moynentum  of  activity  consumed  by  the  soliciting 
forces,  will  be  the  sum  of  the  momenta  of  activity  con- 
' Ruined  at  the  same  time  by  each  of  them:  and  the  mo¬ 
mentum  of  activity  consumed  by  the  resisting  forces 
will  be  the  sum  of  the  momenta  of  activity  consumed 
by  each  of  these  forces  :  and  as  each  resisting  force  makes 
an  obtuse  angle  with  the  direction  of  its  velocity,  the  co¬ 
sine  of  this  angle  is  negative;  the  momentum  of  activity 
consumed  by  the  resisting  forces  is  therefore  also  a  neaa“ 
live  quantity  ;  and  therefore  the  momentum  of  activity  con¬ 
sumed  by  all  the  forces  of  the  system,  is  the  same  thing 
as  the  difference  between  the  momentum  of  activity  consum¬ 
ed  by  the  soliciting  forces,  and  the  momentum  of  activity 
consumed  at  th&  same  time  by  the  resisting  forces  consider¬ 
ed  as  a  positive  quantity. 

A  force  estimated  in  a  sense  directly  opposite  to  that  of 
its  velocity,  and  multiplied  by  the  path  described  in  an  in¬ 
finitely  short  time  by  the  point  where  it  is  applied,  will  'be 
called  the  momentum  of  activity  produced  by  this  force  in 

this 
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this  infinitely  short  time :  in  such  a  manner  that  the  mo- 
mentum  oj  activity  consumed,  and  the  momentum  oj  ac¬ 
tivity  produced,  are  two  equal  quantilies,  but  of  contrary 
signs;  and  there  is  a  difference  between  them  analogous  to 
that  which  we  find  (XXI)  between  the  momenta  oJ  ike 
quantity  of  movement  gained  and  lost,  by  a  body,  in  respect 

of  any  geometrical  movement. 

I  shall  also  give  the  name  of  momentum  of  actiuity  exer¬ 
cised  by  a  force,  to  what  1  have  called  its  momtntnni  of 
activity  consumed,  if  it  be  soliciting,  and  to  what  I  have 
called  \t.«,  momentum  of  activity  produced,  if  it  be  resisting, 
thus,  the  momentum  of  actiuity  exercised  by  any  given  force 
in  an  infinitely  short  time  is  in  general  the  produce  of  this 
force,  by  the  path  which  it  describes  in  this  infinittly  short 
time,’  and  by  the  cosine  of  the  smallest  of  the  two  angles 
formed  by  the  directii'ns  of  this  force  and  of  ils  velocity; 
whence  it  cleady  follows,  that  this  momentum  of  aciiuily  ex- 

erased  is  always  a  positive  quantity. 

We  shall  make,  with  respect  to  the  quantities  which  we 
call  momenta  of  activity  produced  and  7nome7ita  oj  activity 
exercised,  the  same  remarks  with  those  we  have  made  above, 
upon  the  subject  of  momentum  of  activity  consumed  hy  ^ 
force  or  system  of  powers  in  a  given  tune. 

These  definitions  being  admitted,  I  sliall  proceed  to  the 
general  principle  of  equihbriura  and  of  movement,  in  ma¬ 
chines  properly  so  called  ;  and  the  inquiry  into  which  ha:; 
teen  the  principal  object  of  this  essay. 

Fundamental  Theorem. 

General  Principle  of  Equilibrium  and  of  Movement  in  Ma- 

chines. 

XXXI V.  IVhateuer  is  the  state  of  repose  or  of  movement  in 
which  any  fven  system  of  forces  applied  to  a  machine  exists, 
if  we  make  it  all  at  once  assume  any  given  geometrical  move¬ 
ment,  without  changing  these  forces  in  any  respect,  the  sum 
of  the  products  of  each  of  them,  by  the  velocity  which  the 
point  at  which  it 'is  applied  will  have  in  the  first  instant,  es¬ 
timated  in  the  direetion  qf  this  force,  will  be  equal  to  zero. 
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That  is  to  say,  by  calling  F  each  of  .these  forces^,  u  the 
velocity  which  the  point  where  it  is  applied  will  have  at 
the  first  instant,  if  w’e  make  the  machine  assume  a  geome¬ 
trical  movement,  and  2  the  angle  comprehended  between 
the  directions  ot  F  and  of  u,  it  must  prove  that  we 
shall  have  for  the  whole'system  i  F  cosine  2  =  0.  Now 
this  equation  is  precisely  the  equation  (AA)  found  (XXX), 
which  is  nothing  else  in  the  end  but  the  same  fundamental 
equation  (F),  presented  under  another  form. 

It  is  easy  to  perceive  that  this  general  principle  is,  properly 
speaking,  nothing  else  than  that  of  Descartes,  to  which 
a  sufficient  extension  is  to  be  given,  in  order  that  it  may  con¬ 
tain  not  only  all  the  conditions  of  the  equilibrium  bet\^een 

*  It  will  not  perhaps  be  useless  to  anticipate  an  objection  which  might 
occur  to  those  wlio  liave  not  pa’d  sufficient  attention  to  wffiat  has  been 
sasd  (XXX)  upon  the  true  meaning  we  ought  to  attach  to  the  word  fnrcf  s 
Let  us  imagine,  for  instance,  they  will  say,  a  wheel  and  axle  to  the  cylin* 
der  of  which  weights  are  suspended  by  means  of  cords;  if  there  be  equili¬ 
brium,  or  If  the  movement  be  uniform,  the  weight  attached  to  the  wheel  will 
be  to  that  of  the  cylinder  as  the  radius  of  the  cylinder  is  to  the  radius  of  the 
wheel;  which  is  conformable  to  the  proposition.  But  the  case  Is  not  the  same 
when  the  machine  assumes  an  accelerated  or  a  retarded  movement it  seems, 
therefore,  that  here  the  forces  are  not  in  reciprocal  ratio  of  their  velocities  es- 
timated  in  the  direction  of  these  forces,  as  would  follow  from  the  proposition. 
The  answer  to  that  is,  that  in  the  case  where  this  movement  is  not  uniform, 
the  weights  in  question  are  not  the  only  forces  exercised  in  the  system  ;  for- 
the  movement  of  each  body  changing  continually,  It  also  opposes  at  each 
instant,  by  its  vis  inertive,  a  resistance  to  this  change  of  state:  we  must, 
therefore,  keep  an  account  of  tliis  resistance.  We  have  already  said  (^XXX. 
see  the  note,)  how  this  force  should  be  estimated,  and  we  shall  see  further 
on  (XLI),  how  we  should  make  it  enter  into  the  calculation.  In  the  mean  time 
it  is  sufficient  to  remark,  that  the  forces  applied  to  the  machine  in  question 
are  not  the  weights,  but  the  quantities  of  movement  lost  by  these  weights 
(XXX),  which  should  be  estimated  by  the  tensions  of  the  cords  to  which 
they  are  suspended:  now  whether  the  macliine  be  at  re.st  or  in  ntoiion, 
whether  tins  motion  be  uniform  or  not,  the  tension  of  the  cord  attached  to 
the  wheel  is  to  that  of  the  cord  attached  to  the  cylinder,  as  the  radius  of  the 
cylinder  is  to  the  radius  of  the  wheel,  i.  e.  these  tensions  are  alwavs  in  reci¬ 
procal  ratio  of  the  velocities  of  the  v/eights  they  support  :  this  agrees  with 
the  proposition.  But  these  tensions  are  not  equal  to  the  weights;  they  are 
(XXX.  see  the  note)  the  results  of  these  weights  and  of  their  vis  inertievy 
which  are  themselves  (XXX.  see  the  note)  the  results  of  the  actual  move¬ 
ments  of  these  bodies,  and  of  the  movements  equal  and  dire.tlv  opposed  to 
those  which  they  will  really  assume  the  instant  afterwards. 
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two  forces,  but  also  all  those  of  equilibrium  and  of  move¬ 
ment,  in  a  system  composed  of  any  number  ot  powers:  thus 
the  first  consequence  of  this  theorem  will  be  the  principle  of 
Descartes,  rendered  complete  by  the  conditions  which  wc 
have  seen  were  wanting  in  it  (V). 

First  Corollary. 

Genei'al  Principle  of  Equilibrium  between  two  Powers^ 

XXXV.  IF  hen  any  two  agents  applied  to  a  machine 
form  a  mutual  equilibrium  ;  if  we  make  this  machine  assume 
any  arbitrary  geometrical  movement  :  15^  The  forces  exer¬ 
cised  by  the  agents  will  he  in  a  reciprocal  ratio  to  their  ve¬ 
locities  estimated  in  the  direction  of  these  forces  :  ^d,  One 

of  these  powers  will'  make  an  acute  angle  ivith  the  direc¬ 
tion  of  its  velocity^  and  the  other  an  obtuse  angle  with  its 
velocity. 

For  if  the  forces  exercised  by  the  assents  are  named  F 
and  F';  their  velocities  u  and  the  angles  formed  by  these 
powers  and  their  velocities  x  and  we  shall  have  by  the 
preceding  theorem,  F  u  cosine  z  -f  F'  u'  cosine  x'  =  0 :  there¬ 
fore  F  :  F' :  ;  —  cosine  %  ;  u  cosine  x,  which  is  the  pro¬ 
portion  announced  by  the  first  part  of  this  corollary,  and  by 
which  w'e  see  at  the  same  time  that  the  relation  of  cosine  z 
to  cosine  z!  is  neiiative  ;  whence  it  follows  that  one  of  these 
angles  is  necessarily  acute,  and  the  other  obtuse. 

Sfxond  Colollary. 

General  Principle  of  Equilibrium  in  lleighing  Machines. 

XXXVI.  When  several  weights  apolied  to  any  given  ma¬ 
chine  mutually  form  an  equilibrium,  if  we  make  this  ma¬ 
chine  assume  any  geometrical  movement ^  the  velocity  oj  the 
centre  of  gravity  of  the  system^  estimated  in  trie  vertical  di¬ 
rection^  will  be  null  at  the  first  in<fant. 

For  if  we  call  M  the  total  mass  of  the  system,  that  of 
each  of  the  bodies  which  compose  it,  u  the  absolute  velocity 
of /7z,  W'  the  velocity  of  the  centre  of  gravity  estimated  in 
the  vertical  ratio,  g  the  gravity,  the  angle  formed  by  u 
and  bv  the  direction  of  the"  weight,  we  shall  have,  according 
to  the  theorem,  sm  au  cosine  z  —  0  ;  but  bv  the  8:eometri- 
cal  properties  of  the  centre  of  gta/ity  ue  have  smu  dt  co¬ 
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sine  ^  —  M  V  c?  ov  s  ni  g  u  co^sine  %  —■  M  ;  therefore^ 
since  the  first  member  of  this  equation  is  equal  to  zero^  the 
second  is  so  also  :  therefore  V  =  0.  a.  e.  D. 

In  order  to  have  all  the  conditions' of  the  equilibrium  in  a 
weighing  machine,  it  is  only  necessary  to  make  the  machine 
successively  assume  different  geometrical  movements,  and 
to  equal  in  each  of  these  cases  the  vertical  velocity  of  the 
centre  of  gravity  at  zero. 

Third  Corollary. 

Gener.al  Principle  of  Eqnililrimn  between  two  Weights, 

XXXVI T.  When  two  lueights  form  a  mutual  equilihrmrt^ 
if  we  make  the  machine  asnme  any  geometrical  movement : 
Isf,  The  velocities  of  these  bodies,  estimated  in  the  vertical 
ratio,  will  be  in  a  reciprocal  ratio  to  their  weights :  9d,  One 
of  these  bodies  will  necessarily  asceiid^  while  the  other  will 
descend. 

This  proposition  is  a  manifest  consequence  of  the  pre¬ 
ceding  corollary,  and  is  still  more  evidently  deduced  from 
the  first  corollary. 

We  may  remark  by  the  way,  how  essential  it  is  for  the 
precision  of  all  these  propositions,  that  the  movements  im¬ 
pressed  upon  the  machine  should  be  geometrical,  and  not 
simply  possible  ;  for  the  slightest  attention  will  show  by 
some  particular  example,  that  without  this cc^itioii  all  these 
propositions  would  be  absurd. 

Remark, 

XXXVIII.  We  generally  take  the  principle  of  equili¬ 
brium  in  weighing  machines  when  the  centre  of  gravity  of" 
the  system  is  at  the  lowest  possible  point  ;  but  we  know 
that  this  principle  is  not  generally  true;  for  besides  that  this 
point  would  be  in  certain  cases  at  the  highest  point,  there 
is  an  infinity  of  otliers  where  it  is  neither  at  the  highest  nor 
at  the  lowest  point  :  for  instance,  if  the  whole  system  be 
reduced  to  a  w^eighlng  body,  and  this  moveable  article  be 
placed  upon  a  curve  which  has  a  point  of  inffexion,  the  tan- 
rent  of  which  is  horizontal,  it  will  remain  visibly  in  equili- 

V  - 

brium,  if  we  place  it  upon  this  point  of  inffexion,  which 

pevertbeless 
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nevertheless  Is  not  the  lowest  weighty  nor  the  highest  point 
possible.  ' 

We  may  also  take  for  the  principle  of  equilibrium  in  a 
weighing  machine  the  proposition  which  we  have  already 
given  (II),  and  which  we  shall  repeat,  in  order  to  give  a 
riiiorous  demonstration  of  it. 

In  orde^'  to  ascertain  that  several  weights  applied  to  any 
given  machine  should  mutually  form  an  equilihrium ,  it  is 
sufficient  to  prove,  that  if  we  abandon  this  machine  to  Itself 
the  centre  of  gravity  of  the  system-  will  not  descend. 

In  order  to  prove  it,  let  us  name  M  the  total  mass  of  the 
system,  m  that  of  each  of  the  weights  which  compose  it, 
g  the  gravity  ;  and  suppose  that  if  the  machine  did  not 
remain  in  equilibrium,  as  I  assert  that  it  should,  the  velo¬ 
city  of  7n  after  the  time  t  would  be  V,  the  height  from  which 
the  centre  of  gravity  would  have  descended  at  the  end  of  the 
same  time  H,  and  that  from  which  the  body  would  have 
descended  mh',  we  shall  then  have  (XXIV)  s  mg  dh  s  7n 
Vf/ V  =  0:  therefore  by  integrating  M  ^  H  =  ^  5  m  V^; 
but  by  hypothesis  H  =  0,  therefore  5  =  0 ;  besides,  V- 

is  necessarily  positive,  as  is  evident :  therelore  the  equation 
s  mV*  =  0  cannot  take  place,  unless  we  have  V  =-  0,  i.  e. 

unless  there  be  equilibrium.  e.  d* 

Hence  it  follows,  as  we  have  said  (HI)?  that  there  is 
necessarily  equilibrium  in  a  system  of  weigtits,  the  centic 
of  gravity  of  which  is  at  the  lowest  possible  point  5  but  we 
have  seen  (XXXVIII)  that  the  inverse  is  not  always  true, 
i.  e.  that  every  time  there  is  equilibrium  in  a  system  of 
weio'ht,  it  does  not  always  follow  that  the  centre  of  gravity 
is  at  the  lowest  point  possible. 

Fourth  Corollary. 

■  Particular  Laws  of  Equilihrium  in  Machines. 

XXXIX.  If  there  he  equilihrium,  between  several  powers 
applied  to  a  machine,  and  having  decomposed  all  the  forces 
of  the  system,  as  well  those  which  aie  applied  to  the  ma^ 
chine  as  those  which  are  exercised  by' the  obstacles  or  fixed 

points  which  form  pari  of  it  ;  if  we  decompose  them,  Isay, 

each 
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each  into  three  others  parallel  to  any  three  axes  perpendicular 
to  each  other  : 

\st.  The  sum  of  the  component  forces,  which  are  parallel 
to  one  and  the  same  axis,  and  conspiring  towards  one  arid 
the  same  side,  is  equal  to  the  sum  of  those  which,  leing  pa¬ 
rallel  to  this  same  axis,  conspire  towards  the  opposite  side: 

9,d.  The  sum  of  the  momenta  of  the  component  forces 
which  tend  to  turn  around  one  and  the  same  axis,  and  which 
conspire  in  one  and  the  same  ratio,  is  equal  to  the  sum  of  the 
momenta  of  those  which  tend  to  turn  around  the  same  axis, 
hut  in  a  contrary  direction. 

In  order  to  demonstrate  this  proposition,  let  us  begin  by 
imagining,  that  in  place  of  each  of  the  forces  exercised  by 
the  resistance  of  obstacles,  we  substitute  an  active  force  equal 
to  this  resistance,  and  directed  in  the  same  ratio:  this  change 
does  not  alter  the  state  of  equilibrium,  and  makes  of  the 
machine  a  system  of  powers  perfectly  free,  i.  e.  freed  from 
every  obstacle.  This  being  granted,  if  we  make  this  system 
assume  any  geometrical  movement,  we  shall  have  by  the 
fundamental  theorem  ^  F  cosine  x  =  0,  by  calling  F  each 
of  these  forces,  u  its  velocity,  and  z  the  angle  comprehend- 
ed  between  F  and  u:  thus, 

ist.  If  we  suppose  that  u  Is  the  same  with  respect  to  all 
the  points  of  tlie  system,  and  parallel  to  any  one  of  the  axes, 
the  movement  will  be  geometrical,  and  the  equation,  on  ac¬ 
count  of  u  constant,  will  be  reduced  to  s  F  cosine  3:  =  O  : 
i.  e.  the  sum  of  the  forces  of  the  system  estimated  in  the  ratio 
of  the  velocity  u,  impressed  parallel  to  this  axis,  will  be  null; 
which  evidently  reverts  to  the  first  part  of  the  proposition. 

2d.  If  we  make  the  whole  system  turn  round  any  one  of 
the  axes,  without  changing  in  any  respect  the  respective 
position  of  the  parts  w  hich  compose  it,  this  movement  wall 
still  be  geometrical ;  u  will  be  proportional  to  the  distance 
of  each  power  from  the  axis,;  and  therefore  might  be  ex¬ 
pressed  by  A  K,  R  expressing  this  distance,  and  A  a  con¬ 
stant;  thus  the  equation  will  be  reduced  to5  F  R  cosine  = 
which,  as  may  easily  be  seen,  reverts  to  the  second  part  of 
the  proposition. 

[To  be  continued.] 
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XXVTU.  Report  of  Surgical  Cases  in  the  City  and  Rinslury 
Dispensaries,  for  Junuary  1808,  with  some  additional 
Re7narks  on  a  Case  of  Scirrhous  Mamma,  By  John 
Taunton,  Esq, 

Jn  the  month  oF  January  there  were  admitted  on  the 
books  of  the  City  and  Finsbury  Dispensaries  i’67  surgical 
patients. 

Cured  or  relieved  —  248 

Discharged  fun  irregularity  2 
Died  —  —  4 

Under  cure  —  13 

2G7 

Since  which  time  there  have  been  admitted  1291. 

In  the  last  Number  of  the  Philosophical  Magazine,  p.  70j 
some  remarks  were  made  on  the  case  of  Miss  R.,  who  had- 
a  tumour  ii^  the  right  breast,  which  had  existed  for  some 
years,  and  which  had  lately  assumed  the  character  of  the 
true  scirrhus. 

It  appears  that  this  disease  originated  from  local  injury, 
and  remained  stationary  for  almost  six  years,  when  a  second 
blow  was  received  on  the  part  : — then,  and  not  until  then, 
did  the  disease  assume  its  true  character  :  this  took  place  in 
a  constitution  naturally  irritable  and  delicate.  Is  it  possible 
to  suppose,  that  the  mode  of  treatment  by  depletion,  com¬ 
menced  in  October  I8O6,  and  regularly  persevered  in  till  the 
folio  wing  April,  could. fail  to  have  produced  the  increase  of 
unfavourable  symptoms,  and  that  general  debility  which  then 
existed  ?  Ought  it  not  rather  to  be  Hiatter  of  surprise,  that 
at  this  period  a  professional  man  is  to  be  found,  who  should 
regularly  and  obstinately  have  persevered  in  a  mode  of  treat¬ 
ment  for  so  many  months,  which  evidently  tended  to  the 
increase  of  the  disease,  and  also  to  the  destruction  of  his 
patient  ? 

iThis  disease  arises  from  very  opposite  causes,  and  takes 
place  in  constitutions  which  are  exceedin2:ly  different  j  and 
even  in  many  instances  it  occurs  without  any  obvious  or 
assignable  cause  ;  neither  does  its  true  nature  appear  to  be 
Vol.  31.  No.  1-22.  July  1808.  K  at 
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at  all  understood:  yet  we  find  prores'^ional  men,  of  no  In** 
considerable  eminence,  rccomnicnding  the  mode  of  treat¬ 
ment  by  depletion ;  U'QXXi  which  I  must  confess,  that  so 
far  from  its  doing  good,  (if  the  disease  be  well  defined,) 
it  can  never  fail,  in  my  opinion,  to  increase  the  unfa¬ 
vourable  symptoms,  and  consequently  to  hurry  on  the  fatal 
event. 

In  this  disease  we  have  an  extraneous  substance,  that 
a  substance  dissimilar  from  every  part  of  a  healthy  animal 
body.  Is  it  possible  for  this  to  arise  from  obstruction  in  the 
lymphatic  system  ?  or  is  it  not  more  probable  that  it  is  pro¬ 
duced  by  a  peculiar  action  in  the  minute  branches  of  the 
arterial  system  ?  There  are  certainly  many  facts  tending  to 
corroborate  this  opinion,  which  I  have  delivered  in  my  Lec¬ 
tures  for  some  years  past,  and  mean  to  illustrate  in  a  sub¬ 
sequent  report. 

John  Taunton, 

Greville  street,  Hatton  Garden,  Surgeon  to  the  City  and  Finsbury 

July  20,  180S.  Dispensaries,  l/ccturer  on  Ana¬ 

tomy,  Surgery,  Physiology,  &.C. 


In  the  last  Report,  p.  72,  seven  lines  from  the  bottom,  for  aul  (MeU 

read  acet.  dist.  * 


XXIX.  Notices  respecting  New  Books* 

The  Edinhiirgh  Encyclopedia  conducted  ly  David  Brew¬ 
ster,  LL*D*  F*R.S.  of  Edinhiirgh,  and  of  the  Society 
of  Antiquaries  of  Scotland*  4 to. 

Those  who  can  properly  estimate  the  political  and  moral 
advantages  which  result,  not  only  to  individuals,  but  to 
communities,  from  a  general  diffusion  of  knowledge,  cannot 
observe,  but  with  pleasure,  the  various  departments  of  sci¬ 
ence  and  of  literature,  rendered  daily  more  familiar  to  every 
class  of  readers,  by  publications  in  the  form  of  Dictionaries 
and  Cyclopedias.  Of  this  description  the  one  before  us 
seems  entitled  to  particular  attenfion  as  a  valuable  ac- 
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cession  to  our  pre>-^cnt  stock  of  eleniehtary  works  and  useful 
books  of  reference. 

Part  I.  of  this  work,  which  is  publishing  in  periodical 
portions,  has  made  its  appearance,  and  presents  promising 
specimens  of  talent  and  oF  industry.  'Fhe  articles  are  all  new 
written,  liiany  of  them  original,  and  exhibit  a  just  picture 
of  the  present  state  of  knowledge,  in  the  various  depart¬ 
ments  embraced  by  them — detailed  with  all  that  brevity 
which  is  consistent  with  perspicuity,  and  which  is  so  de¬ 
sirable  in  works  of  this  nature,  to  keep  them  within  some 
reasonable  compass — while  at  the  saute  time  such  ample 
references  are  given  to  other  sources,  as  cannot  but  prove  of 
the  greatest  utility  to  those  readers  who  may  be  occupied 
w'ith  the  investigation  of  any  particular  branch  of  know¬ 
ledge. 

Among  other  articles  which  have  particularly  struck  us 
as  masterly  compositions,  exhibiting  at  the  same  time,  in¬ 
formation,  efoius,  and  Intellect,  are  the  following :  y4bs- 
traction,  Accent,  Ether.  As  elegant  well  written  speci¬ 
mens  of  biography  we  .notice  Ahercromhie,  Abelard,  Ag¬ 
nesi.  Abyssinia  and  Africa  are  good  examples  of  concise 
vet  perspicuous  abridgement — compressing  and  condensing, 
not  omitting  w'bat  should  be  known.  ABtna  is  a  beautiful 
and  interesting  article.  Abstinence,  Academy,  Abaevs, 
Achromatic  Telescopes,  Acoustics,  Acids,  Affinity,  Agri¬ 
culture,  are  all  excellent  articles.  Some  of  them  are  new  in 
our  language  ;  and  all  of  them  present  much  novelty,  and  do 
credit  to  their  respective  authors. 

Should  this  work  be  continued  with  the  same  spirit,  and 
conducted  with  the  sarhe  judgement,  with  which  it  has  been 
commenced^  it  will  indeed  prove  an  acquisition  to  the  Bri¬ 
tish  public.  We  have  every  reason,  from'  the  list  of  con¬ 
tributors  whose  names  have  been  communicated  to  the  pub¬ 
lic,  to  believe  that  the  Edinburgh  Encyclopedia  w’ill  not 
fall  off, , but  improve  as  It  proceeds.  The  plates  given  with 
this  w'ork  are  superior  to  any  before  given  w-iih  similar 
works  issuing  from  the  Scotch  presls,  and  are  creditable  to 
the  artists  who  furnish  them. 

K  2 
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A  Manual  of  Analytical  Mineralogy ^  intended  to  facilitate 
the  practical  Analysis  of  Minerals.  By  Frederick 
Accuivi,  Honorary  Meinher  of  the  Royal  Irish  Acddemy, 
Operative  Chemist,  Lecturer  on  Experimental  Chemistry 
and  on  Mineralogy  and  Pharmacy.  Second  Edition^  two 
Volumes,  12nio. 

When  we  announced  last  month,  that  Mr.  Accum  had 
m  the  press  A  System  of  Mineralogy  and  Mineralogical 
Chemistry,  we  had  no  expectatron  of  being  so  soon  gratified 
with  another  production  of  this  able  and  zealous  labourer  in 
the  field  of  chemical  science.  It  is  not  a  Ions:  time  since 
we  announced  the  first  edition  of  this  work,  and  expressed 
our  hopes  that  a  second  would  soon  be  called  for.  Our 
wishes  have  been  more  than  gratified.  The  present  work, 
though  presented  to  the  public  as  a  republication,  is  in  many 
respects  new,  the  additions  that  have  been  made  being  very 
numerous  and  highly  interesting.  All  the  modern  improve¬ 
ments  in  analysis  are  detailed  with  brevity;  but  at  the  same 
time  with  so  much  perspicuity,  that  the  student  in  this 
amusing  science  can  be  at  no  loss  to  apply  them  with  effect. 
This  work,  though  modestly  entitled  A  Manual,  will  be 
found  worthy  of  the  notice  of  all  who  cultivate  chemistry, 
whatever  their  aequiremeuts  may  have  been. 


XXX,  Proceedings  of  Learned  Societies, 

ROYAL  SOCIETY. 

July  l.— Mr.  Davy,  in  the  Bakerian  Lecture  on  the  de¬ 
composition  of  the  alkalies,  read  in  November  1807  before 
the  Royal  Society,  described  some  experiments  on  barytes 
and  strontites  ;  from  wlfich  he  inferred  that  these  bodies 
contained  inflammable  matter.  In  a  communication  made 
this  evening,  he  states  that  he  has  since  made  a  number  of 
experiments  wuth  a  Voltaic  battery  of  36.000  square  inches, 
on  these  and  the  other  alkaline  earths,  and  silex  and  alu- 
mine.  All  these  bodies,  when  slightly  moistened,  and 
acted  upon  by  iron  wires,  negatively  electrified,  undergo 
change  at  the  points  of  contact.  And  the  metals  of  the 

earths 
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earths  appear  to  -form  alloys  with  the  negatively  electrified 
iron. 

Mr.  Davy  has  likewise  metallized  the  earths  by  electrify- 

them  when  mixed  with  various  metallic  oxides,  such  as 
those  of  lead,  silver,  and  mercury.  In  these  cases,  the  me¬ 
tals  of  the  earths,  and  the  common  metals  are  revived  to¬ 
gether  in  alloy. 

Mr.  Davy  referred  to  some  very  recent  experiments  of  two 
Swedish  chemists,  M.  Berzelius  and  Pontin,  who  have  suc¬ 
ceeded  m  obtaining  amalgams  of  the  metals  of  barytes  and 
lime  by  exposing  the  moistened  earths  to  negatively  elec¬ 
trized  mercurv.  'Pheir  method  succeeds  likewise  with  stron- 
tites  and  magnesia,  but  not  with -alumine  and  silex. 

He  mentioned  likewise  a  most  interesting  experiment  of 
the  same  gentlemen  on  ammonia,  which  seems  fully  to  con¬ 
firm  his  analysis  of  it,  and  his  idea  of  its  being  an  oxide 
with  a  binary  base. — When  quicksilver  is  negatively  electri¬ 
fied  in  contact  with  solution  of  ammonia,  a  soft  amalgam  is 
formed,  consisting  of  nitrogene,  hydrogene,  and  mercury, 
which  absorbs  oxygene,  or  decomposes  water  with  the  evo¬ 
lution  of  hydrogene,  and  re-produces  ammonia. 

July  g. — In  a  paper  read  this  evening,  Mr.  Davy  stated 
that  he  had  procured  the  metal  of  barytes  in  a  pure  form 
that  it  was  highly  combustible,  and  rapidly  decomposed  wa¬ 
ter  with  the  production  of  barytes,.  This  he  effected  by  di¬ 
stilling  the  amalgam  of  the  basis  and  mercury  ;  and  he  stated 
that  by  similar  methods  he  had  succeeded  in  obtaining  the 
metals  of  strontites  and  magnesia  nearly  pure.  The  earths 
are  mixed  with  red  precipitate  which  is  negatively  electrP^ 
fied,  the  amalgam,  is  absorbed  by  fresh  mercury,  and  when 
it  becomes  semifluid  is  distilled  in  the  vapour  of  naphtha  in 
a  tube  of  plate  glass. 

Mr.  Davy  stated  his  intention  of  entering  fully,  at  the  next 
meeting  of  the  Society,  into  the  discussion  of  the  ihepretical 
views  connected  w'lth  this  new'  subject,  and  of  its  genetal 

j-elations  to  Nature  and  to  Art. 

The  detection  of  a  metallic  substance  in  ammonia  is  a 
singular  and  most  interesting  fact  j  for  it  has  been  before 
proved,  to  the  satisfaction  of  chemists  in  general,  that  am- 
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monia  is  composed  of  nitrogen  and  hydrogen — and  it  fol¬ 
lows,  that  either  nitiogen  gas,  or  hydrogen  gas,  or  both, 
are  composed  of  the  ammoniacal  metal  held  in  a  gaseous  form 
by  caloric.  '  ^ 

A  paper  by  Mr.  Knight,  on  the  alburnum  of  trees,  'was 
also  read  ;  alter  which  the  Society  adjourned  till  Thursday 
the  loth  of  November. 

WEKNERIAN  NATURAL  HISTORY  SOCIETY. 

At  the  last  meeting  of  the  Wernerian  Natural  History 
Society  (July  Id),  the  President  laid  before  the  Society  three 
communications  from  Col.  George  Montague,  F,  L  S.  of 
Knowle  House,  Devon.  Two  of  these  communica  ions 
were  read  at  this  meeting.  The  first  part  of  the  first  com¬ 
munication  contained  an  interesiino'  view  of  the  natural 
habits  and  more  striking  external  appearances  of  the  Gannet 
or  Soland  Goose,  Pekcaniis  Dassanus.  The  second  part  of 
this  communication  contained  an  account  of  the  internal 
structure  of  this  bird,  particularly  of  the  distribution  of  its 
air-cells,  which  the  ingenious  author  showed  to  be  admi¬ 
rably  adapted  to  its  mode  of  life,  especially  to  its  continued 
residence  on  the  water,  even  in  the  most  turbulent  seas 
and  during  the  most  rigorous  seasons.  I'he  second  com¬ 
munication  was  the  description  and  drawing  of  a  new, genus 
o^.  insect,,  which  inhabits  the  cellular  membrane  of  the  gan¬ 
net  ;  and  to  which  Col.  Montague  gives  the  name  of  Ctllii- 
laria  Bassani. — At  the  same  meeting,  Mr.  P.  Neill  laid  be¬ 
fore  the  Society  a  list  of  such  fishes  belonging  to  the  four 
Linnean  orders  Apodes,  Jugulares,  Thoracic!,  and  Abdomi- 
nales,  as  he  had  ascertained  to  be  natives  of  the  waters  in 
the  neighbourhood  of  Edinburgh,  accompanied  with  valuable 
remavVs,  and  illustrated  by  specimens  of  some  of  the  rarer 
species.  Of  the  .Apodes  he  enumerated  four  species,  be- 
lona'ing  to  three  genera  :  StoMurcena;  1  Anarhichas;  and 
1  Ammodytes.  Of  ihe,  Jugidares  he  mentioned  13  species, 
belonc^ins:  to  three  genera:  1  Calllonymus,  the  gemmeou?^ 
dragonet  ;  (lor,  from  examining  many  specimens,  the  au- 
thor  had  concluded  that  the  sordid  dragonet  of  Mr.  Pennant 
and  Dr.  Shaw  is  not  a  distinct  species,  but  merely  the  fe- 
'  male 
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male  oF  the  gemmeouR  draoonct)  :  9  of  the  genus  Gadiis; 
and  2  Blennius.  OF  the  I'horaeici  be  stated  22  species,  be¬ 
longing  to  nine  genera  :  1  Gf>biu8  ;  2  Cutlus  ;  2  Zeus,  the 
dorce  and  the  opab,  (a  specimen  oF  this  last  most  resplen¬ 
dent  tisb  having  been  taken  off  Cramond  in  the  Frith 
Forth,  some  years  ago,  and  being  still  preserved  in  the  inii- 
seuni  ot’  P.  Walker,  esq.)  ;  7  Pleuronectes  ;  1  Spams,  the 
toothed  gilt-head,  (a  rare  fish,  of  which  only  two  specimens 
have  occurred  in  the  Frith  oF  Forth)  ;  2  Perea  ;  3  Gasteros- 
tens  ;  with  1  Trigla.  OF  the  Ahdommales  he  had  ascertained 
14  species,  belonging  to  seven  genera:  1  Cobitis  ;  4  Salmo  ; 
3  Esox,  the  pike,  gar- pike,  and  the  saury  or  gandanooky 
(which  last,  though  rare  in  England,  is  not,  it  appears,  un¬ 
common  at  Fdinburgh,  but  arrives  in  the  Frith  almost  every 
autumn  in  large  shoals)  ;  1  Atherina  ;  3  Clupea.  OF  the 
genus  Cyprinus,  oF  which  no  Fewer  than  ten  species  inhabit 
tlie  rivers  and  ponds  oF  England,  (Including  the  carp,  tench, 
gudgeon,  dace,  roach,  bream,  &c.),  only  one  insigriticant 
species,  the  author  remarked,  is  Found  For  many  miles 
Around  the  Scottish  metropolis,  viz.  the  common  minow. 
Of  the  genus  Scomber,  the  mackrel  is  got  in  the  entrance 
oF  the  Frith  oF  Forth.  Mr.  Neill  leserved  the  notice  oF  the 
Ainpkibia  Nantes  oF  Lmnseus,  including  the  Ray  and  Shark 
tribes,  to  a  Future  meeting. 


XXXI.  IntcdLigencc  and  Miscellaneous  Articles. 

RUPTURED  POOR. 

X  HE  City  Truss  Society  For  the  relicFoF  the  Ruptured  Poor, 
upon  a  plan  some  time  ago  recommended  to  the  public 
through  the  medium  oF  this  and  other  Journals,  has  at  length 
assumed  areo;ular  Form.  The  right  honourable  the  Lord  Mayor 
For  the  time  being  is  president,  and  the  committee  ior  manag¬ 
ing  the  affairs  oFliie  charity  consists  oF  twenty- Four  governors, 
among  whom  arc  some  oF  the  first  medical  characters  in  the 
metropolis.  Idie  Governors  oF  the  City  Dispensary  have 
generously  permiited  the  affairs  oF  the  above  Society  to  be 
conducted  at  their  establishment  in  Gro.cers-Hall  Court, 

K‘|  Poultry, 
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Poultry,  and  the  sura:ical  and  other  officers  accept  of  no 
gratuity  whatever  for  their  services.  By  this  laudable  oeco- 
iiomy,  the  whole  of  the  funds  being  exclusively  devoted  to  the 
relief  of  the,objects  of  the  charity,  every  contributor  of  a 
guinea  annually  will  have  an  opportunity  of  recommending 
three  patients  during  the  year,  each  of  whom  will  receive  a 
truss,  besides  medical  and  surgical  attendance. 

Subscriptions  will  be  received  by,  and  plans  See.  of  the 
charity  may  be  obtained  upon  application  to,  James  Amos, 
esq.,Devonshire-Square,  Bishopsgate-Sircet,  treasurer ;  John 
Taunton,  esq.,  Grevilie-Street,  Hatton-Garden,  surgeon  to 
this  institution  ;  Mr.  Bartiett,  at  the  Finsbury  Dispensary  ; 
Mr.  Elliot,  at  the  City  Dispensary  ;  and  Mr.  A.  B.  Turn* 
bull,  Bolt-Court,  Fleet- Street,  secretary. 

In  our  last  Number  we  meniioncd  the  election  of  a  suc¬ 
cessor  to  the  deceased  Mr.  William  Turnbull,  late  surgeon 
to  the  SoQTety  for  the  Relief  the  Ruptured  Poor — an  older 
institution  than  the  City  Truss  Society^  and  that  Mr.  Rees 
Price  was  elected.  We  have,  by  some,  been  understood  to 
insinuate  that  that  gentleman's  election  was  not  so  fair  as  it 
Ought  to  have  been — because  we  stated  that  34  of  his  votes 
were  by  new-made  voters.  We  meant  only  to  state  a  fact, 
but  not  as  prejudicial  to  any  individual.  The  election  was 
perfectly  fair;  for  the  rules  of  the  Institution  allow  new  mem¬ 
bers  to  be  made  as  freely  before  elections  to  office  as  at  any 
other  period,  and  the  friends  of  the  unsuccessful  candidates 
might  have  beea  admitted,  had  they  presented  themselves. 

THUNDER  STORM. 

Hendon,  by  Sunderland, 
July?,  1808. 

Sir,  Knowing  your  desire  of  recording  every  striking 
event  appertaining  to  the  arrangement  you  have  adopted  in 
your  very  useful  Journal,  I  have  reason  to  suppose  that  the 
following  event,  which  occurred  to  an  acquaintance  of  mine, 
and  was  related  to  nae  very  soon  after,  will  not  be  unac¬ 
ceptable  ;  you  may  make  it  known  in  any  manner  ypu 
please,  if  you  think  it  worthy  the  public  attention. 

I  am,  &c. 

To  Mr,  Tilkch,  W,  R.  Clanny,  M.D, 

Durham^ 
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Hiirham^  Simday^  June  5. —  The  morning  was  cloudy,  and 
portended  a  thunder  storm,  and  about  mid-day  distant  thun¬ 
der  was  heard  in  the  neighbourhood,  attended  by  very  vivid 
lightning.  I'he  storm  gradually  increased  till  the  evening 
was  far  advanced,  and  the  lightning  became  remarkably 
vivid,  approaching  very  close  to  the  earth.  At  nine  P.  M., 
as  captain  W.  and  Mrs.  W.  (at  present  residing  in  Durham) 
were  walking  on  the  race-ground,  a  flash  of  lightning  passed 
betw'een  them,  running  along  the  metal  buttons  of  captain 
W ."s  coat ;  he  felt  a  sensation,  as  he  expressed,  as  if  a  strong 
electrical  shock  had  been  given  to  the  left  side,  which  w’as 
followed  by  a  numbness  of  that  side  for  four  hours  after, 
and  next  morning  he  felt  a  pain  of  the  left  shoulder.  He 
remaiked  also,  “  that  though  he  has  been  much  abroad,  ill 
tropical  climates,  he  never  remembers  \o  have  seen  such 
vivid  lightning  ;  and  that  he  is  persuaded  that  if  he  had 
been  only  half  a  step  further  advanced  it  would  have  struck 
him  lifeless !’'  Mrs,  W.  did  not  feel  any  shock,  though 
she  was  on  the  lejt  side  of  captain  W.,  and  close  to  him 
when  it  happened. 

INDIAN  OR  HO>RSE  CHESNUTS. 

M.  de  la  Chabaussiere,  a  French  agriculturist,  has  ad¬ 
dressed  the  following  hints  on  this  subject  to  the  Editor  of 
one  of  the  Foreign  Journals*  : 

It  has  been  stated  in  several  Journals,  that  in  Saxony 
chesnuts  are  advantageously  employed  in  feeding  cows.  This 
method  is  also  known  in  the  environs  of  Montpelier,  at 
which  place  they  are  sold  in  the  market,  although  no  per¬ 
son  has  as  yet  noticed  the  fact.  1  have  long  regretted  that 
go  fine  and  so  abundant  a  fruit  has  not  been  turned  to  more 
advanta2:e. 

‘Ht  has  been  suggested,  that  these  chesnuts  might  supply 
the  place  of  soap  and  candles,  or  tapers  may  also  be  made 
cf  th?ra.  In  Silesia,  they  extract  the  oil  from  the  feculum 

*  Blbl.  Phys.  Ecou.  May  ISO?. 

of 
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of  chesnnts,  ant^  use  the  latter  for  making  glue  :  this  process 
was  describcfl  in  179t>  i^^  the  Lycce  des  Arts. 

In  the  same  country  they  make  a  kind  ot  snuff  of  a  black 
colour,  and  also  a  horse  medicine,  Trom  chesnuts. 

Abbe  Kozier  says,  in  his  Agricultural  Dictionary,  that 
the  fecuiuni  of  ilie  chesnut  mixed  with  oilier  fecula  will 
make  wholesome  and  well  tasted  bre^d. 

^‘\Ve  find  in  tht  Metrioij's  of  the  Acodtmif  of  Sciences^  that 
M.  le  Bon,  of  Montpelier,  alter  having  taken  the  bitterness 
from  chesnuts  by  macerating  them  ni  an  alkaline  ley  lor 
24  hours,  and  washing  them  every  day  for  ten  days,  boiled 
them  for  three  or  four  hours,  when  they  made  excellent 
food  for  pigeons,  and  kept  well  for  some  time  after  being 
dried. 

The  chesnut  tree  {cssezdus  hippocastanumo^h\nn.)  is  in¬ 
digenous  in  Asia,  whence  it  was  brought  in  1588  to  Vienna. 
Bachelier  brought  it  from  Constantinople  to  Paris  in  1615 

w 

and  in  1656. 

The  bark  of  the  chesnut  tree  is  said  to  be  an  excellent 

substitute  for  Peruvian  bark. 

The  name  of  hippocastanum  (horse  chesnut)  seems  to  be 
derived  from  its  having  been  used  in  some  countries  as  food 
for  horses."^ 

ELECTKICITY. 

Liverpool,  July  S,  1808. 

Sir,  Having  been  in  the  habit  of  amusing  myself  with 
electrical  experiments  in  my  leisure  hours,  1  was  not  a 
little  surprised  on  finding  the  difierence  in  shocks  from  a 
Leyden  phial  filled  from  the  conductor  in  the  common  way, 
and  those  filled  as  follow?  :  I  stood  on  an  insulated  stool, 
laid  one  finger  on  the  priipe  conductor,  and  filled  the  jar 
from  the  other  ;  when,  on  receiving  the  shocks,  T  found 
them  so  considerably  augmented,  that  two  taken  in  this 
manner  incommoded  me  moie  than  a  dozen  in  the  common 
method.  Not  having  seen  this  fact  noticed  in  any  publica¬ 
tion,  it  may  perhaps  prove  new  to  many  of  your  readers. 
Of  the  cause  of  the  difference  I  have  formed  no  opinion, 
t)ut  the  fact  i?  correct,  the  same  effect  having  been  expe¬ 
rienced 
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rienced  by  different  gentlemen  with  whom  1  repealed  the 
experiment.  'lain,  &c. 

To  JSlr.  Tillock,  James  Phcenix. 


Mr.  George  Skvger  is  now  constructing  an  electrical 
apparatus,  with  a  cylinder  of  18  inches  diameter,  mounted 
on  an  improved  plan  ;  which,  ^Vom  experiments  made  with 
cylinders  of  9  and  of  1 3  inches  diameter,  promises  to  af¬ 
ford  at  least  equal  intensity  and  regularity  of  action  wdtli 
plate  machines.  A  series  of  experiments  will  be  shortly  in¬ 
stituted  on  this  apparatus,  and  their  results  communicated 
to  the  public, 

LIST  OF  PATENTS  FOR  NEW  INVENTIONS. 

To  William  Henry  Potter,  of  No.  5,  Pemberton-row, 
Gough-square,  flute-maker,  for  certain  new  improvements 
in  German  flutes  and  other  wdnd  musical  instruments. 
May  28. 

To  Joseph  Willmore,  of  Birmingham,  silver-smith,  and 
John  Tonks  of  the  same  place,  plater,  for  a  new  method 
and  processes  in  the  manufacturing  of  nails.  May  23. 

To  Robert  Ransome,  of  Ipswich,  iron-founder,  for  cer¬ 
tain  improvements  on  the  wheel  and  swing  plough.  May  30. 

I'o  David  Thomas,  of  Fcalhcrstone-buiUiings,  gent.,  for 
a  perforated  vessel,  percolater  and  frame,  for  making  or  pre¬ 
paring  portable  coffee.  May  30. 

To  Thomas  Smith  the  younger,  of  Capon  Field  Iron 
Works,  near  Bilston,  in  the  county  of  Staflbrcl,  iron-master, 
for  certain  improvements  in  steam  engines.  June  3. 

To  Ralph  Dodd,  of  Change  Alley,  in  the  city  of  London, 
engineer,  for  improved  bridge  floorings,  or  platforms,  and 
fire-proof  floorings,  and  firC'])roof  roofings,  for  extensive 
dwellino-' houses,  warehouses,  and  mills.  Junes. 

To  William  Shotwell,  of  the  city  of  New  York,  in  North 
America,  now  residing  in  the  parish  of  St.  Mary  Lambeth, 
in  the  county  of  Surrey,  gent.,  for  certain  improvements  in 
the  manufacture  of  mustard  communicated  to  him  by  a 
,  pertain  foreigner  residing  abroad.  June  14. 


To 
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To  George  Tennant^  of  Great  Ormond -street,  in  the 
county  of  Middlesex,  gent.,  and  Alexander  Galloway,  of 
Holborn,  in  the  same  county,  machinist,  for  a  machine 
or  machines  for  cutting  all  sorts  of  fustians  usually  deno-* 
ruinated  constitution  cord,  tabby  cord,  shaft  cord,  thickset, 
tabby  velveteen,  Genoa  velveteen,  velveret,  and  every  other 
species  of  fustian,  velveret,  and  velveteen,  also  velvet,  plush, 
and  other  cloths  or  goods  made  of  cotton,  silk,  woollen, 
or  any  mixture  thereof,  usually  cut  in  the  manufacture  of 
such  articles.  June  14. 

To  George  Lowe,  of  Cheapside,  in  the  city  of  London, 
cotton-spinner,  for  an  improvement  in  the  manufacture  of 
a  fabric  composed  of  flax  and  cotton,  which  is  applicable  to 
many  useful  purposes.  June  23. 

To  Samuel  Gadd,  of  Shadwell,  in  ihe  county  of  Middle¬ 
sex,  rope-maker,  for  an  improvement  in  the  art  of  rope¬ 
making,  upon  the  principle  of  composing  each  strand  of 
yope  with  two  distinct  threads  twisted  together  ;  and  of  the 
arrangement  of  the  apparatus,  by  which  that  principle  is 
carried  into  effect.  June  25. 

To  John  Hall,  of  the  town  and  county  of  the  town  of 
Kingston-upon-Hull,  rope-maker,  for  his  improvements  in 
making  and  manufacturing  ropes  and  other  cordage,  and 
coiling  of  lines  in  whale  boats.  June  28. 

To  George  Pocock,  of  the  city  of  Bristol,  schoolmaster, 
for  geographical  slates  for  the  construction  of  maps.  June  28. 

METEOROLOGY. 

For  a  few  days  about  the  middle  of  this  month  (July) 
the  heat  was  higher  than  has  ever  been  remembered.  I'he 
accounts  of  temperature  in  London  are  so  various,  owing  to 
differences  of  exposure  and  reflected  heat,  that  they  cannot 
be  perfectly  relied  upon.  We  therefore  present  the  follow¬ 
ing  register  for  the  two  hottest  days,  taken  from  an  accurate 
thermometer  suspended  in  an  elevated  situation  at  Hamp¬ 
stead,  (four  miles  from  London,)  in  the  shade,  about  a  foot 
distant  from  a  brick-wall  facing  the  north,  and  slightly  co¬ 
vered  with  the  foliage  of  currant  bushes. 


Tuesday, 


Tuesday,  July  12. 
12  o^clock,  noon 

1  afternoon 

2  *  - 

3 

4  -  - 

5  -  . 

6  -  - 

7 

8  -  - 

9 

10  -  - 
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Wednesday,  July  13. 

8  o’clock^  morning 

9  -  -  - 

10  -  -  - 

t 

11  -  -  - 

Noon 

1  afternoon 

2  -  -  - 
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86° 

88 

89 

88-1- 

87 

841 

83-L 

811 

75^ 

72 

70 


3 

4 

5 

6 

7 

8 

9 

10 


76^ 

82 

88 

90 
OIt 
92i 
93 

924. 

91 
90 
a;. 

83 

81 

79 

77 


The  sun-shine  this  day 
was  sometimes  interrupt¬ 
ed  by  thin  clouds;  some 
wind  was  stirring.  Baro¬ 
meter,  29-7. 

In- London  the  heat  in  the  shade  was  about  one  deoree 
higher  than  the  above.  _  ^ 

Cheltenham,  July  1 9. 

Sir,  As  the  subject  of  meteorology  comes  within  the  plan 
of  your  periodical  publication,  perhaps  the  following  state¬ 
ment  abstracted  from  a  register  I  have  kept  of  the  weather 
at  Cheltenham  for  tw-o  years,  past,  may  be  w'^orih  inserting 
in  the  next  Number  of  your  Philosophical  Magazine. 

As  the  w'eathcr  has  lately  been  hotter  than  we  have  ex¬ 
perienced  in  Britain  for  some  years  past,  and  I  understand 
the  mercury  rose  in  the  thermometer  above  90  in  London,* 
I  beg  leave  to  state  the  greatest  heat  and  cold  at  Cheltenham 
by  Fahrenheit’s  thermometers,  placed  in  a  northern  aspect, 
and  in  the  shade  in  the  open  air,  w'here  they  were  unexposed 
to  the  influence  of  hot  w\alls.  It  appears  the  heat  was  for 
tw^o  days  17  degrees  higher  than  in  the  same  w'eek  of  the 
preceding  year  at  Cheltenham. 

Greatest  heat.  P.  M.  Greatest  cold  of  the  Nie-ht. 

1808.  ® 

11th  of  July  78®  .  58° 

12th  86  71 

13th  S6  71 

14th  82  72 

15th  SI  76 

In  the  evening  and  night  of  the  latter  date  much  vivid 
and  silent  lightning  was  succeeded  by  heavy  yain  to  the 
amount  of  T30  inch.  And  at  the  distance  of  a  few  miles 

from 
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from  Cheltenham  a  hail-storm  did  considerable  damage. 
Since  then  the  heat  has  been  greatly  moderated,  never  ex¬ 
ceeding  78'^  in  the  shade  in  the  hottest  tune  of  the  oay, 
nor  66®  in  the  night. 

To  Mr.  Tilloch.  Thomas  Jameson,  M.D. 


Remits  of  the  Thermometer  at  Manchester,  in  the  Year  1807* 
By  Mr.  Thomas  Hanson,  of  the  Lying-in  Hospital, 

Manchester. 


f 

j  1807. 

1  Jan. 

Feh. 

;  Mar. 

i 

May 

J^ime 

Julj 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

MORNING. 

NOON., 

EVENING. 

c 

rj 

0 

r-< 

£4 

P-. 

2 

0 

39- 00 

40- 55 
37*11 
46  76 
54  70 
57-52 
63  86 
64-86 
51-73 
53*84 
38-20 
35  62 

CJ 

G 

cC 

u 

0 

19 

25 

22 

35 

S3 

18 

16 

15 

22 

18 

24 

27 

c 

r3 

(3J 

4-J 

1/5 

4> 

-C 

b/j 

X 

^  i 

0 

X 

CJ 

txo 

s 

1  • 

i  io 

^  i  Si 

s  !  f.0 

^  {  X 

'ji 

u 

0 

X 

• 

0) 

txO 

r* 

r3 

c 

rt 

a> 

S 

<f3 

.9P 

vi-t 

0 

X 

27- 

27 

25 

31 

43 

48 

54 

54 

41 

42 
19 
22 

cj" 

bo 

rs 

X 

21 

22 

22 

3S 

31 

15 

16 
16 
22 
18 
31 
26 

S7-00 
38-75 
35-51 
44  03 
53  61 
56-60 
61 '54 
62-00 
49-80 
52'03 
37-10 
33*74 

48 

53 

46 

64 
73 

65 
.  71 

70 

65 

60 

48 

48 

27 

25 

24 
27 

41 
47 
55 
54 

42 
42 

25 
18 

21 

28 

22 

37 

32 

18 

16 

16 

23 

18 

2S 

30 

41-50 
43-89 
40- 16 
51-J6 
59  00 
60-86 
67-93 
69-96 

55  53 

56  98 
40-60 
37-46 

48 

57 

54 

73 

82 

70 

7-8 

76 

68 

66 

52 

50 

SI 

31 

32 
38 
46.- 
48 
61 
62 
45 
48 
30 
24 

17 
26  . 
22 

35 

36 
22 

17 
14 
23 

18 
22 
26 

38- 50 

39- 02 

35  67 
45*10 

51- 51 
55  1C 
62-12 
62  •6-1 
49-86 

52- 58 

36  90 
35*67 

i 

48 

50 

47 
64 
74 
63 
70 
70 
63 
60 
50 

48 

sAnnua] 

l^eans 

46*80 

\s9 

35 

23 

52  OS 

64 

41 

25 

47*05 

58 

36 

22 

43-64 

23 

The  observations  were  made  three  times  a  day,  viz.  at 
eight  o’clock  in  the  morning,  and  one  and  eight  P.  M. 
The  annual  mean  of  the  thermometer  is  48*°64.  The  highest 
degree  of  temperature,  which  was  82®,  took  place  on  the  25tfL 
of  May;  and  the  lowest  was  18®,  which  happened  on  the 
24th  of  December,  bci^ig  14®  below  the  freezing  point*  The 
range  cf  these  extremes  is  64®;  the  mean,  for  the  six  summer 
months,  is  56-°574,  and  for  winter,  40‘®72. 

N.  B.  The  upper  part  of  the  Table  having  no  abbrevia¬ 
tions,  is  sufficiently  explicit :  the  bottom  line  gives  the  annual 
mean  and  range,  and  the  means  upon  the  extremes  of  high 

and  low.  ^  . 

Observations  on  the  Dew- Point. 

Bv  dew-point  Is  to  be  understood  that  degree  of  the  ther¬ 
mometer 


Meteorology »  151^ 

monieter  at  which  dew  besrins  to  be  formed  at  the  time. 

The  higher  the  point  is,  the  greater  is  the  quantity  and 
force  of  vapour  in  the  atmosphere;  and  the  lower  it  is,  with 
respect  to  the  actual  temperature  of  the  atmosphere,  the 
greater  is  the  force  of  evaporation.’’ 

The  dew-point  may  easily  be  found  by  cooling  a  body  , 
until  dew  bevins  to  form  on  its  surface.  In  the  hottest 

O 

summer  months,  fresh  pump  water  will  generally  answer 
the  purpose;  but,  in  winter,  it  will  require  to  be  cooled 
below  the  temperature  of  the  air,  by  means  of  salts  ;  equal 
parts  of  sal  ammoniac  and  nitre  answer  very  well.  The  ex¬ 
periment  should  always  be  made  at  an  open  window,  where 
there  is  a  current  of  air.  My  observations  were  taken  at  noon. 

Mar.  Mean  Dew-Point,  for  28  Days,  31®  Highest  47®  Lowest  15®  Range  32® 


Apr. 

do. 

do. 

2S 

40 

do. 

54 

do 

25 

do. 

29 

May 

do. 

do. 

28 

46 

do. 

55 

do. 

SO 

do. 

25 

June 

do. 

do. 

18 

48 

do. 

56 

do¬ 

41 

do. 

15 

July 

do. 

do. 

22 

54 

do. 

64 

do. 

44 

do. 

SO 

Aug. 

do. 

do. 

19 

54 

do. 

62 

do. 

48 

do. 

14 

Sept. 

do. 

do. 

17 

47 

do. 

58 

do. 

35 

do. 

23 

Oct. 

do. 

do. 

15 

49 

do. 

58 

do. 

41 

do. 

17 

Nov. 

do. 

do. 

13 

36 

do. 

46 

do. 

30 

do. 

IS 

Dec. 

do. 

do. 

17 

34 

do. 

47 

do. 

2i 

do. 

26 

Results  of  the  Wind. 

N.  - 

»  ^ 

87 

S. 

.  - 

18 

N.  E. 

181 

S.W.  - 

- 

278 

% 

E.  - 

• 

33 

w, 

119 

S.  E. 

.  -  - 

57 

N. 

W,  - 

m  ^ 

210 

Total  number  of  observations  983. 

The  south  west,  north  east,  and  north  west  winds  have 
been  the  most  prevalent.  Mr.  Dalton  asserts, nhat  the  two 
former  properly  belong  to  the  northern  temperate  zone, 
arising;  from  the  two  general  currents  of  the  air  tending  from 
and  towarefs  the  equator. 

The  following:  will  show  which  of  the  months  wxre  the 
most  liable  to  high  winds :  the  figures  denote  the  number  of 
days  in  each  month  on  which  the  highest  winds  were  ob¬ 
served  : — 

Jan  Feb.  Marcl).  April.  May.  June  July.  Aug.  Sept.  Oct.  Nov.  Dec. 

2*5  5  5  8  3  62  5211  iO 

Communications  on  meteorology  directed  to  Mr.  Hanson, 
at  the  above  hospital,  will  be  thankfully  received. 

METEORO- 
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METEOROLOGICAL  TABLE, 

Bv  Mr.  Carey,  of  the  Strand, 
For  July  1808. 


Thermometer. 

Days  of  the 
Month. 

8  o’Ciock, 
Morning. 

• 

c 

o 

0 

I  I 

Height  of 
the  Barom. 
Inches. 

/ 

OegreesofD, 

.  nessbvLesIi 

Hygrometer 

Weather. 

June  27 

3^0 

65° 

55° 

30*10 

60 

Fair 

28 

54 

57 

55 

•11 

35 

Cloudy. 

29 

36 

69 

59 

•18 

63 

Fair 

30 

34 

69 

54 

•25 

62 

Fair 

July  1 

59 

69 

33 

•12 

52 

Fair 

2 

36 

65 

54 

•09 

66 

Fair 

3 

35 

69 

53 

•04 

76 

Fair 

.  4 

36 

67 

34 

29-93 

67 

Fair 

5 

35 

64 

57 

•99 

86 

Fair 

6 

36 

66 

59 

30-15 

34 

Cloudy 

t 

57 

75 

6\ 

•10 

88 

Fair 

8 

62 

76 

63 

29*99 

86 

Fair 

0 

.61 

70 

62 

30-12 

37 

Cloudy 

JO 

62 

74 

63 

*10 

57 

Fair 

11 

63 

76 

69 

•20 

70 

Fair 

12 

72 

83 

76 

•15 

98 

Fair 

13 

76 

92 

76 

•02 

124 

Fair 

14 

78 

90 

78 

•04 

132 

Fair 

15 

69 

79 

70 

•02 

62 

Fair 

16 

68 

81 

68 

•02 

71 

Fair 

17 

69 

S3 

69 

•05 

92 

Fair 

18 

68 

81 

68" 

•06 

104 

Fair 

19 

70 

83 

66 

29-85  . 

86 

Fair 

20 

66 

73 

64 

•82 

68 

Cloudy 

21 

66 

74 

61 

•74 

82 

Fair 

22 

62 

72 

66 

•79 

81 

Fair 

,  23 

68 

76 

67 

-  *85 

77 

Fair 

24 

67 

76 

67 

•82 

71 

Showery 

23 

68 

69 

59 

'77 

32 

Stormy  with 
Thunder 

26 

66’ 

72 

61 

•78 

61 

Showery 

N. B.  The  Barometer’s  height  is  taken  atone  o’clock. 
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XXXI I.  On  the  LJeiiUty  of  Silex  and  Oxygen.  By 
]\lr.  IIuME,  of  Long- Acre,  London. 

[Concluded  from  vol.  xxx.  p.  363.] 

JThe  solution  of  silex  in  water,  by  means  peculiar  to  na¬ 
tural  agency,  is  not  confined  altogether  to  hot-springs,  as 
it  has  been  frequently  detected  in  other  mineral  waters;  and 
in  no  case  can  its  presencj  be  ascribed  to  an  alkali  acting  as 
a  medium,  because  this  is  not  always  to  be  found,  and, 
when  it  is  detected,  it  is  combined  with  carbonic  acid,  which 
destroys  effectually  the  solvent  power  of  the  alkali  over  silex. 
In  three  mineral  springs,  analysed  by  M.  Stucke,  the  whole 
contained  silex*;  and  in  a  sulphureous  water,  which  was 
examined  by  the  Marquis  dc  Breze,  a  considerable  portion  ot 
the  same  inflexible  and  universal  material  was  extracted']'. 

A  creat  deal  of  the  siliceous  principle  exists  in  the  w^ariii' 
baths"^  of  Pozzello;  for,  besides  the  10  grains  derived  from 
everv  100  pounds  of  the  water,  there  was  likewise  a  pellicle, 
which  formed  itself  upon  the  surface  of  the  bath  ;  and  this, 
when  examined,  consisted  of  silex,  carbonate  of  lime,  and 
sarbonate  of  magnesia  J. 

•  From  the  ex-periments  of  M.  Volta,  we  are  Informed,  that 
all  the  waters  of  Verona  contain  silex  in  the  state  of  carbo¬ 
nate  of  lime  or  chalk,  and,  agreeably  to  this’ plyilosopher’s 
opinion,  this  is  held  in  solution  by  means  of  oxygen^. 
Here,  I  think,  we  may  perceive  that  graduation  of  silex 
into  lime,  which  I  mentioned  in  a  former  paragraph,  and 
which  forms  another  example  of  the  prevalence  of  this  con¬ 
stant  association  in  all  native  carbonates.  In  the  same  warm 
baths  of  Pozzello,  which  I  have  just  noticed,  there  is  also  a 
quantity  of  carbonates;  thus,  each  hundred  grains  of  the 
pellicle  consisted  of  86  grain's  of  carbonate  of  lime,  1 1  grains 
of  the  carbonate  of  magnesia,  and  only  three  grains  of  silex  ; 
seemingly,  as  if  these  carbonates  had  derived  their  saturation 
with  the  oxygenating  principle,  from  that  which  had  origi¬ 
nally  consisted  of  a  much  larger  stock  of  silex.  If  this  con- 

*  CnWs  JuxirnaU  1701.  f  Mem.  dc  VAcod.  dc  Turin. 

I  Aivi.de  Chvnic,  Lome  xli.  §  Ann.  de  Chimie,  tomexii.  p.  14/.  ^ 

Vol.  3K  No,  lt>3.  Ang.  IS08.  L  version 


t 


0)1  ihe  Identity  of  Hilex  and  Oxygen. 

version  take  place  at  all,  it  rnnsL  be  effected  at  some  depth 
below  the  surface,  rather  among  the  dry  materials  them¬ 
selves,  and’^iii  the  vicinity  tnrough  which  the  water  parses; 
for  such,  doubtless,  is  the  action  of  various  elemenis  m  the 
bowels  of  the  earth,  that,  as  Mr.  Chenevix  expresses  it, 

the  constituent  princi[)les  of  many  stones,  exercise  a  true 
chemical  attraction  on  each  other 

Few  substances  are  so  rare  as  carbon,  that  is,  in  its  most 
simple  state,  the  diamond  ;  and  yet,  in  combination  with 
other  elements,  especially  with  sdex  or  oxygen,  what  can  be 
paiore  copiously  and  umversallv  diffused  through  every  species 
of  matter  ?  The  alliance  of  carbon  and  silex,  and  the  pe- 
CLiliar  circumstances  under  which  the  combinations  fre¬ 
quently  occur,  show  distinctly  that  this  coexistence  is  not 
altogether  contingent,  but,  rather,  that  it  proceeds  from 
certain  immutable  laws  to  which  these  two  elements  are 
conformable,  and  of  which  laws  the  completion  of  the  works 
of  Providence  is  the  sole  end.  The  necessity  of  tnis  con¬ 
nexion  is,  every  where,  extremely  conspicuous,  and  most 
singularly  so  in  all  organized  beings,  in  which,  by  the  in¬ 
explicable  contrivance  of  assimilating  functions,  these  two 
associates  are  sure  to  insinuate  themselves,  and  in  such  a 
manner  as  to  defy  human  curiosity  to  discover  their  pro¬ 
gress  or  trace  them  from  the  original  source. 

In  all  the  matrices,  beds,  or  mines,  which  envelop  the 
diamond,  and  in  which  this  singular  substance  is  usually 
discovered,  the  same  remarkable  coexistence  prevails;  for 
these  are  composed  chiefly  of  ferruginous  sands,  gravel  or 
other  sdiceous  materials,  which  serve  also  to  conceal  from 
man  this  valuable  body,  in  order,  as  it  were,  to  enhance  its 
price,  by  addina:  to  human  labour  and  industry.  Strictly 
speakina',  the  diamond  ts  of  less  real  value  to  us  than  any  of 
the  metals;  and  if  we  compare  it  with  iron,  its  intrinsic 
utility  vanishes  entirely,  it  is  literally  of  no  k^ind  of  use,  and 
cannot  supply  a  single  want. 

The  frequent  and  uniform  concurrence  of  these  two  bodies 
might  deserve  a  particular  investigation;  it  is  a  question, 
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especially  in  all  geological  Inquiries,  that  leads  directly  to 
others  of  the  utmost  importance.  It  might  be  asked — What 
was  the  primary  state  of  carbon  ?  Why  can  we  not  separate 
it  from  its  compounds,  and,  as  may  be  done  with  all  other 
simple  substances,  exhibit  carbon  in  its  pure  state  or  dia¬ 
mond,  were  it  even  in  form  of  powder  only? 

However  pure  common  charcoal  may  have  been  obtained, 
it  always  seems  perfectly  dissimilar  to  the  true  diamond,  so 
much  so  as  to  lessen  greatly  the  supposed  identity  of  these 
bodies ;  thus,  by  whatever  means  they  are  reduced  to  the  state 
of  a  powder,  the  diamond  is  always  white  and  more  like  pow¬ 
dered  glass,  while  the  charcoal  is  intensely  llack^in  proportion 
to  its  division.  Whatever  be  the  real  nature  of  carbon,  and 
whether  it  may  prove  to  be  the  basis  of  hydrogen,  which, 
I  believe,  has  been  suggested  by  some  author,  I  shall  leave 
to  others  to  decide ;  from  what  I  have  detailed,  however, 
respecting  its  alliance  with  silex,  I  am  justified  in  this  in¬ 
ference  at  least,  that  the  coincidence  is  not  casual,  but  ra¬ 
ther  the  effect  of  design,  and,  consequently,  that  it  is'essen- 
tial  to  the  perfection  of  every  thing  of  a  material  nature,  in 
which  it  is  present. 

It  has  been  noticed  by  several  authors,  that  the  peculiar 
smell,  which  is  evolved  when  flint  or  any  siliceous  stone 
gives  out  sparks  of  fire,  is  precisely  the  same  to  our  senses, 
as  that  w'hich  succeeds  the  electrical  excitation  or  the  strong 
effects  of  lightning  from  the  atmosphere.  Though  conclu¬ 
sions  favourable  to  my  theory  might  be  deduced  from  this 
singular  fact,  I  shall  not  now  avail  myself  of  the  oppor¬ 
tunity  3  the  electric  fluid  is  imponderous,  and  I  wish  to  con¬ 
fine  these  observations  to  material  bodies  only.  One  remark, 
however,  may  be  tolerated,  and  not  deemed  an  intrusion 
on  the  present  occasion,  it  is  this  ;  that  this  identity  of  smell 
stamps  silex  with  such  a  degree  of  consequence  as  to  assimi¬ 
late  it,  in  this  quality  at  least,  with  one  of  the  most  imporr 
tant  objects  in  nature,  the  electric  fluid  of  the  atmosphere. 

From  numberless  phsenomena  that  admit  of  no  other  in¬ 
terpretation,  it  may  be  justly  inferred,  that  Nature  possesses 
means  of  converting  silex  into  other  forms,  and  of  so  inter¬ 
weaving  it  into  the  constitutions  of  her  varied  works  that 
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it  ceases  entirely  to  appear  in  its  original  state.  Every  thing 
connected  with  the  progress  of  animal  and  vegetable  exist¬ 
ence  ;  with  the  inscrutable  secrets  of  the  assimilating  powers; 
or  with  the  physiology  of  all  organized  matter,  shows,  that 
transmutation  is  an  operation  which  we  cannot  disprove, 
though  we  may  not  be  able  to  trace  it  through  all  its  steps. 
As  far  as  concerns  the  formation  ol  chalk  from  silex,  the 
next  advance,  if  there  be  any  such  graduation,  is  most  pro- 
bab'ly  into  clav;  for,  we  may  remark,  in  all  chalky  soils, 
particularly  in  such  as  prevail  in  the  counties  of  Kent  and 
Sussex,  and  other  parts  of  England,  where  the  superficial 
stratiiiii  of  soil  is  extremely  shallow,  that  this  stratum  consists 
chiefiy  of  argillaceous  earth,  which,  like  all  other  clays,  con¬ 
tains  a  considerable  quantity  of  silex  in  the  condition  ol  sand. 
So  prevalent  is  this  mixture  of  sand  iri  clay,  that  there  never 
was  a  specimen  of  porcelain  clay,  or  of  any  other  species 
whatever,  that  did  not  include  a  portion  of  siliceous  matter; 
and  the  most  useful  clays,  those  employed  for  china  and  pot¬ 
tery  in  general,  seldom  contain  less  than  50  per  centum  of 
silex. 

The  power  of  silex  as  an  oxidizing,  saturating  and  neu- 
tralizinc:  agent,  is  by  no  means  confined  to  rocks,  moun¬ 
tains,  and  other  inanimate  parts  of  created  matter,  but  it 
pervades,  also  as  an  essential  element,  the  structuie  of  all  or¬ 
ganized  beings,  and  occupies  a  distinguished  place  both  in 
the  animal  and  vegetable  mconomy.  Nothing  is  more 
astonishing,’’  savs  Dr.  Smith,  than  the  secretion  of  flinty 
earth  by  plants” — and  this  is  a  fact  that  is  well  ascer- 
rained 

That  this  most  dense  and  insoluble  substance  is  truly  se¬ 
creted  by  the  peculiar  assimilating  faculty  of  the  vegetable 
alone,  and  never  imbibed  from  the  soil  by  direct  absorption, 
seems  certainly  to  be  tKe  more  feasible  theory  ;  indeed  it  is 
substantiated  by  experiments  and  accords  wii|i  reason  and 
general  facts. 

It  is  truly  remarkable,  that  in  those  vegetables,  where 
silex  is  most  abundant,  the-chief  residence  is  usually  in  the 
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epidermis  and  other  external  parts  ;  and,  hence  ii  is  that,  in 
the  common  experiment  of  burning  a  piece  ot  charcoal  in 
oxygen  gas,  the  scintillating  appearance  wdl  be  more  bril¬ 
liant  if  the  charcoal  be  selected  with  the  lark  attached  to  it. 
I  am  assured  by  a  friend,  who  resided  ror  some  years  in 
India,  that,  in  this  experiment,  he  never  succeeded  so  well 
as  with  the  charcoal  procured  from  the  bamboo,  and  that 
this  produced  alwavs  a  most  splendid  combustion,  ^^ow, 
the  bamboo  is  known  to  abound  with  silex,  for,  according 
to  Air.  A'lacie’s  experiments,  th.e  white  matter,  found  between 
each  knot  of  this  reed,  proved  to  be  true  silex  In  tact, 
the  whole  tribe  (arundo),  and  also  the  straw  of  oats,  wheat, 
barley,  and,  perhaps,  every  vegetable  similarly  constructed, 
seem  to  derive  their  necessarv  strength,  tenacity,  and  some 
other  peculiar  requisites  chiefly  from  the  silex. 

Straw  has  been  very  succes^lully  used  m  this  country  for 
the  manufacture  of  paper,  and  though  the  colour  ot  this 
paper  remained  unchanged,  yet  in  its  texture  and  other  pe¬ 
culiar  properties,  it  appeared  to  be  little  iuteriv^r  to  tliat  which 
is  .imnerallv  made,  d'hc  bambor^,  I  am  mtonneu,  answers 
likewise  for  this  purpose,  and  in  some  parts  ot  India  it  is  m 


constant  use.  i'liis  circumstance  is  an  additional  proof  ot  the 
efficacy  of  silex  in  the  manulacture  of  paper.  I  do  not  recollect 
that  common  dax,  of  which  the  best  paper  is  principally  made 
in  this  country,  has  vet  been  analyzed  ;  by  analogy  one 
would  conclude  this  also  must  contain  the  siliceous  princi¬ 
ple.  In  Mr.  Davy’s  experiments f,  the  straw  or  stems  of 
corn,  grasses,  and  some  other  vegetables  yielded  a  notable 
quantity  of  silex,  and,  what  must  be  considered  as  one  ot  its 
most  intimate  associates,  there  was  also  camonatc  of  potasli  ; 
and  from  the  ashes  of  straw,  a  piece  of  fme  white  transparent 
glass  was  produced,  perfectly  soluble  in  water  and  indecom¬ 
posable  by  acids.  The  culms  of  the  grasses  appeared  to  Air. 
D.  (o  contain  more  silex  and  a  mucli  larger  proportion  of 
potash  even  than  the  corn.  In  200  grains  ot  the  culm  of 
wheat,  which,  when  burned,  gave  3  1  of  ashes,  this  genlle- 
pian  obtaiiied  1  3  grains  ot  silex  and  1 8  of  potash,  which  was 
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probably  in  the  state  of  sub-carbonate.  By  burning  a  straw 
with  the  blue  flame  from  the  blow-pipe,  beginning  at  one 
end  of  the  straw,  this  was  converted  into  a  fine  pellucid 
globule  of  glass,  almost  fit  for  microscopic  experiments.  It 
w'as  also  suggested,  that  flint  in  these  hollow  bodies  might  be 
considered  as  analogous  to  the  earth  of  bones  in  animals. 
By  giving  firmness  and  tenacity  to  the  vegetable  structure, 
it  may  assuredly  serve  this  purpose,  but  I  suspect  it  is  pre¬ 
sent  for  other  intentions,  and  that  it  contributes  to  the 
formation  of  certain  immediate  materials  in  the  organiza¬ 
tion. 

It  is,  probably,  from  the  same  siliceous  principle  that  straw 
forms  the  basis  of  some  of  the  richest  manures,  and  not  on 
account  of  its  carbon  onlyj  for  saw-dust  and  many  other 
hiineous  bodies,  which  contain  more  carbon,  prove  to  be 
inferior  or  useless.  The  straw  of  oats,  particularly,  is  burned 
and  the  ashes  are  employed  to  polish  marble,  and  this  must 
consequently  arise  from  the  silex,  of  which  about  one  half 
cf  the  ashes  chiefly  consist;  for  according  to  M.  Vauque- 
lin^s  analysis,  in  iOO  parts,  there  are  55  of  silex  besides 
other  matters  *. 

In  no  case  whatever  does  it  appear  that  silex  can  be  con¬ 
sidered  as  a  fortuitous  ingredient  in  the  oeconomy  of  vege¬ 
table  life,  not  even  when  detected  in  the  very  roots,  which 
support  the  whole  structure,  and  are,  it  may  be  said,  always 
in  the  immediate  contact  of  siliceous  mixtures.  Though  clay 
is  comparatively  a  very  soluble  and  tractable  substance,  and 
possesses  every  capacity  for  combination  wdth  native  acids, 
yet  this  has  never  been  included  as  one  of  the  immediate 
materials  of  vegetable  organization.  I'hus,  among  other 
instances,  in  the  analysis  of  the  roots  of  two  polypodii,  vul- 
gare  and  filix  mas,  there  were  found  silex,  lime,  and  mu¬ 
riate  of  potash,  but  no  clay.  Moreover,  it  is  known  that 
clay  attracts  carbonic  acid  from  the  atmosphere,  which  pro¬ 
cess  is  supposed  to  be  promoted  by  suflering  lands  to  remain 
fallow,  and  the  clay  becomes  then  more  soluble ;  but  this 
cannot  take  place  with  silex,  there  is  no  such  chance  for 
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renH^^ring  this  material  either  soluble  or  miscible,  and,  hcnc.c, 
il  ’  inore  difFicolt  to  account  for  its  presence  in  the  vege- 
taoic  'v’stein,  than  tor  that  of  any  other  solid  bcnly. 

I  am  tron^'ly  induced  to  establish  this  as  a  general  maxim, 
that  v\  iicrever  potash  is  colh'cied  or,  shall  wc  say,  generated 
in  the  vegeianle  siruciure,  there,  by  necessity,  there  must 
also  be  silex.  All  the  potash  of  commerce  contains  si- 
lex,  and,  in  whamv^er  \\  av  it  is  purified,  it  is  difficuh  to 
divest  It  completely  of  this  substance  ;  fm',  unless  it  be  su¬ 
per-saturated  b\  carbonic  acul,  or  some  other  scientific  mode 
pursued  to  purifv  it,  potash  never  (juits  entirely  this  sub¬ 
stance  I'his  being  the  true  situation  ot  all  native  potash 
without  exception,  from  whatever  source  it  is  derived,  and 
oxygen  being  one  of  the  essential  principles  of  potash,  1  would 
sav,  the  fair  induction  from  such  premises  is  this  ;  that  the  in¬ 
variable  proximity  of  silex  and  potash  renders  it  cxticmely 
ptobable,  if  not  certain,  that  one  is  subservient  to  the  forma¬ 
tion  of  the  other;  and  that  silex  being  avowedly  an  inde- 
composable  clement,  it  is  more  reasonable  to  say  that  potash 
is  generated  from  this  same  element,  than  to  support  the 
converse  of  the  arguineut.  Indeed  this  singular  and  umtoriTi 
association  can,  I  think,  scarcely  be  overlooked  ;  it  seems 
to  point  directly  to  the  source  from  whence  the  alkali  ob¬ 
tains  that  constituent  iu  its  nature,  the  oxygen  or  modified 
silex,  especially  when  it  is  allowed,  i  tiat  the  same  connexion 
occurs  in  all  primordial  matter  whatever. 

Both  ancient  and  modern  experiments  prove,  that  by 
means  of  water  as  the  only  nourishment,  with  free  admission 
of  solar  light  and  heat,  aitd  exposure  to  the  atmosphere,  ve¬ 
getables  mav  be  cultivated  even  Iroin  germination  to  perfect^ 
maturity,  and  that  they  produce,  by  analysis,  precisely  the  same 
materials  peculiar  to  each  individual  plant.  It  is  a  common 
practice,  I  know,  particularly  on  board  our  Last  Indiamcn,' 
tocLiltuate  various  kinds  of  herbs  for  salad,  by  sowing  the 
seeds  upon  a  piece  of  woollen  cloth  or  common  flannel  j 
where,  by  no  otlicr  means  than  pure  water  and  exposure  to 
the  atinosj'hcric  influence,  the  vegetation  succeeds,  and  in 
this  w'ay  these  herbs  are  supplied  by  succession  during  the 
whole  voyage. 
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In  the  experiments  to  which  I  allude,  the  seeds  were  sown 
in  a  variety  oF  the  most  insoluble  bodies,  as  sulphur,  glass, 
leaden  shot,  litharge,  sand  and  such  like  matters,  which 
could  not  assuredly  yield  of  themselves  any  nourishment, 
but  merely  to  serve  as  the  supports,  to  which  the  fibres  of  the 
roots  might  cling.  In  all  these  instances  the  plants  grew  and 
generally  seemed  to  thrive  ;  but  wdielher  they  prospered  in 
the  same  degree  as  plants  that  are  raised  under  common  cir¬ 
cumstances,  I  am  not  disposed  to  affirm  ;  it  is  quite  sufficient 
for  my  purpose  to  find,  that  they  yielded  the  same  principle^ 
by  analysis  as  vegetables  of  the  same  species  generally  contain, 
when  cultivated  in  the  usual  way  or  left  to  nature ;  and  that 
potash,  silex,  lime,  the  salts  and,  in  short,  all  the  products 
peculiar  to  each  species  were  obtained.  There  are  many  very 
pertinent  remarks  upon  this  proce&s  by  M.  Braconnot,  who 
seems  to  have  accomplished  his  object  with  great  attention 
and  ability*.  Various  arguments  have  been  offered  tending  - 
to  invalidate  the  conclusions  drawn  from  this  method  of  ex¬ 
perimenting;  but,  all  those  which  I  have  seen,  amount  to  a 
mere  simple  denial  of  the  facts,  or  to  captious  objections  built 
upon  unfair  premises. 

Contrary  to  a  very  generally  adopted  theory,  it  appears,  that 
plants,  during  their  vegetation,  do  not  emit  oxygen  or  pure 
air;  that  nitrogen  is  not  necessary  to  their  growth,  though 
they  very  frequently  exhibit  it  to  be  in  their  composition; 
that  “  oxygen  is,  by  the  vegetative  process,  converted  into 
carbonic  acid  without  entering  into  the  vegetable  system 
that  neither  the  presence  nor  absence  of  carbonic  acid  causes 
the  least  difference  in  the  health  and  growth  of  plants;  and 
that  it  is  always,  however,  necessary  that  oxygen  should  be 
present.  It  is  farther  remarked,  that,  instead  of  absorb¬ 
ing  carbonic  acid  from  the  atmosphere,  plants,  by  their  ve¬ 
getation,  are  constantly  producing  it  and  that,  since 
carbonic  acid  is  necessarily  a  product  and  consequence  of 
germination,  it  seems  absurd  to  consider  it  at  the  same  time 
as  an  exciting  principle  and  a  cause. To  these  observations 
I  may  add  the  following  question,  by  the  same  intelligent^ 
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philosopher.  Where/'  says  Mr.  Ellis,  is  there  an  in^  ^ 
stance,  in  the  whole  circle  of  existence,  of  a  living  agent 
not  only  first  forming  its  own  food,  but  feeding  on  its  own 
excretions  *  ? 

Few  circumstances  occur  in  the  oeconornv  of  vcoetablcs 
more  inexplicable  than  the  circulation  and  accumulation 
in  particular  receptacles  of  insoluble  salts,  and,  among  others, 
particularlv  that  of  phosphate  of  lime,  which  is  very  abundant 
in  most  kinds  of  grain,  though  it  is  chiefly  situated  in  the 
■seed.  Though  the  last  part  formed  in  the  whole  period  of 
growth,  the  seed  is  the  ]:>roper  receptacle  for  this  solid  and 
insoluble  compmmd.  How  such  a  salt  should  pass  throuo;h 
the  whole  circuht.on  to  be  deposited,  in  the  most  distant 
extremity,  is  truly  wonderful.  It  iTiay  be  said,  by  wav  of 
explanation,  that,  bv  an  excess  of  acid,  this  s:dt  becomes 
very  soluble,  and  that  vegetables  in  general  contain  acids. 
This  position,  however,  is  untenable;  for  these  vegetables, 
especially  oats  and  wheat,  have  a  great  deal  of  carbonate  of 
lime  or  chalk  in  their  stems,  leaves,  and  other  parts;  and  as 
the  snper-phospihate  must  pass  this  wav  before  it  can  arrive 
in  the  grain,  it  is  evident' that  this  phosphate  ol:’  lime  could 
not  pass  with  impunity  but  must  be  arrested  in  its  progress 
by  the  carbonate. 

It  is  not  only  in  the  composition  of  vegetable  bodies,  hut 
even  in  the  animal  organs,  silex  seems  to  have  been  either 
disregarded  or  considered  as  a  mere  accidental  material.  It 
is  true,  that  it  does  not  occur  so  copiously  as  in  the  veae- 
table  constitution,  nevertheless  it  is  assuredly  necessary  to 
the  animal  perfection  ;  and  if  we  appeal  to  the  nature  and 
functions  of  some  animals,  we  must  either  confess  ihis  sub¬ 
stance  to  be  quite  essential  to  the  life  of  such  animals,  or  give 
some  more  satisfactory  reasons  lor  its  presence  in  their  or¬ 
gans,  and  as  a  part  of  their  system. 

According:  to  modern  experiments,  the  human  liair,  and, 
!  should  suppose,  by  no  very  forced  analogy,  the  hair  of  all 
animals  whatever,  contains  silex  as  a  constituent  element. 
This  substance  may  probably  enter  also  into  the  compositioi^ 

♦  Liquinjy — or.  vci^ctoticn,  Sec. 
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of  other  animal  coverings^  such  as  scales,  quills,  feathers, 
wool,  and  a  prodigious  variety  of  such  ustdu!  appendages. 
For  the  discovery  ot  silex  in  hLiman  hair  we  are  indebted  to 
the  industry  and  sagacity  or  M.  Vauquelin  ;  and  trom  iDat 
gentleinari’s  labours  we  learn,  that  besides  a  noiaoie  portion 
of  silex  in  hair,  there  are  many  other  iiigredients ;  thus, 
he  shows  sulphur,  iron,  carbon,  lime,  phosphorus,  man¬ 
ganese,  oxygen,  hydrogen,  and  nitrogen,  as  the  assent  ales 
of  silex  ni  the  hair,  of  w  hich  he  analyzed  several  specuneus 
The  manner  in  which  this  substance  is  assimilated  and  de- 
poafted,  and  whence  it  originates,  are  certainly  important 
questions  ;  for,  here  silex  seems  to  have  pielerred  the  most 
inaccessible  situation  ot  the  whole  human  frame,  if  it 
would  shun  detection.  If  it  is,  therefore,  in  the  constitution 
of  hair,  we  must  be  compelled  to  admit  that  it  circulates  in 
our  fluids  ;  I  believe,  however,  there  is  at  least  one  strong 
objection  against  tins  conclusion,  which  on  the  present  oc¬ 
casion  it  is  unnecessary  to  mention. 

Silex  undoubtedly  forms  a  part  of  our  food,  but  how  it  is 
afterwards  disposed  of,  remains  still  a  secret  j  it  also  enters 
into  the  system  as  well  as  into  the  food  of  every  animal,  I 
believe,  with  no  exception,  and  there  are  examples,. in  some 
animals,  where  it  evidently  performs  very  important  offices. 
It  is  worthy  of  notice  that  the  excrements  of  animals  are 
generally  composed  with  some  of  this  substance  as  a  princi¬ 
ple,  particularly  those  of  horses  and  sheep  ;  and,  we  may 
farther  remark,  these  secretions  are  always  of  an  acid  nature. 
It  is,  possibly,  on  account  of  this  property  that  the  dung  of 
pigeons  has  been  found  to  be  an  excellent  manure  for  vines, 
for  it  contains  a  large  quantity  of  silex. 

The  stomachs  of  animals  in  general  secrete  an  acid  or 
gastric  juice,  and  the  elastic  membrane  that  lines  the  giz¬ 
zard  of  the  domestic  fowl  and.  indeed,  of  all  granivorous 
birds,  is  so  acid  that  it  very  effectually  coagulates  milk. 
Even  when  dried  and  powdered,  if  this  be  macerated  in  water 
till  the  acid  is  abstracted,  the  solution  will  readilv  turn  milk 
and  redden  blue  vegetable  colours.  Here,  I  should  think. 


^  Ann.de  Chirnie,  Avril,  1806. 
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there  is  a ‘fair  claim  upon  the  silex  as  the  origin  of  this  aci¬ 
dified  or  oxygenated  fluid,  since' this  acid  was  created  in  the 
very  cell  and  immediate  vicinity  where  silex  never  fails  to 
reside. 

There  is  commonly  a  large  quantity  of  siliceous  stones, 
sand,  and  small  gravel  in  the  i2;izzards  of  birds ;  in  some  it 
is  in  minute  grains,  and  in  others,  such  as  ducks,  geese, 
turkeys,  and  other  domestic  poultry,  it  is  considerable  both 
in  size  and  quantity,  according  to  the  nature  and  peculiar 
habits  of  each  species.  I  have  taken  pieces  of  silex,  from  the 
gizzard  of  a  goose,  some  of  which  weighed  thirty  grains, 
and  the  whole  contents  of  the  gizzard  were  pure  siliceous 
matter,  quite  insoluble  in  diluted  muriatic  acid,  and  these., 
stones  exceeded  one  ounce  in  weight. 

I  have  occasionally  seen  gizzards  quite  empty,  and  at 
other  times  I  have  met  with  them  completely  crammed.  It 
is  absurd  to  say  these  insoluble  stones  are  for  the  purpose  of 
grinding  the  food,  and  I  believe  no  other  reason  has  ever 
been  advanced  to  account  for  this  extraordinary  accumu¬ 
lation. 

It  has  been  proved,  that,  independently  of  this  silex  in 
the  gizzard,  birds  discharge  more  solid  matter  than  the 
amount  of  their  food  ;  that  their  feathers  grow  very  ra¬ 
pidly,  and,  whatever  the  species  of  the  food  be,  these  are 
always  of  the  same  nature  ;  likewise,  that  the  chalk  or  car¬ 
bonate  of  lime  of  the  egg-shell,  together  with  what  is  found 
of  the  same  chalky  substance  in  the  excrements,  exceeds 
in  weight  the  whole  of  the  lime  contained  in  the  oats,  with 
which  the  animal  was  nourished  for  this  experiment. 

As  there  is  a  considerable  difficulty  in  accounting  for  some 
most  curious  phtenomena  respecting  the  phv^^iology  of  birds, 
in  which  the  formation  lime  is  effected,  this  silex  of  the 
oats  or  food,  together  with  what  is  contained  in  the  gizzard, 
must,  I  should  tnink,  be  the  oulv  source  from  whence  the 
newly  created  substance,  the  egg-shell,  can  he  derived.  It  is 
also  to  be  noticed,  that,  in  the‘'e  experiments,  the  food  con¬ 
tained  no  carbonate  of  lime,  it  is  the  phosphate  of  lime  of 
which  oats  are  composed  ;  and,  respecting  the  egg-shell, 
nearly  nine-tenths  of  its  weight  are  carbonate  of  limev'  “Are 


172 


On  the  Identity  of  Silex  and  Oxygen, 

we  to  conclude,’^  says  M.  Vauquelin,  the  aathor  of  these 
perimenls,  that  it  is  the  silex  which  has  served  to  furnish 
this  excess  of  lime  ?  For  this  purpose  it  would  be  necessary 
that  it  should  absorb  nearly  five  limes  its  weight  of  some 
unknown  principle*.”  ' 

But  it  is  not  merely  carbonale  of  lime  that  is  generated  in 

this  case  at  the  expense  of  silex,  there  is  also  a  quantity  of 

phosphoric  acid;  for  a  larger  quantity  of  the  phosphate  of 

lime  is  voided  Vv/^th  the  excrements  than  can  be  derived  from 

» 

the  oats,  and  yet  there  is  less  silex. 

Fhe  case  is  indeed  so  evident  that,  to  me  at  least,  there 
appears  no  objection  to  the  conclusions  drawn  by  M.  Vau- 
quelin  from  his  experiments.  These  I  shall  endeavour  to 
give  in  his  own  terms  ;  and,  that  they  inav  be  more  ^ene- 
rally  known,  I  shall  endeavour  to  translate  the  substance  of 
them  into  English. 

If  the  experiments  are  exact,  if  they  do  not  include 
some  circumstances  not  accounted  for,  we  are  forced  to 
draw  the  followin";  conclusions  :  1st.  That  a  portion  of 
lime  has  been  formed  from  the  oats  by  the  act  of  digestion 
and  animal ization ;  2d,  that  a  qu  intity  of  phosphoric  acid 
has  also  been  generated  ;  3d,  that  a  certain  quantity  of  car¬ 
bonate  of  lime  has  likewise  been  created.  There wvas  less 
silex  discharged  than  the  oats  contained,  consequently  some 
of  this  body  had  either  disappeared  or  pul  on  some  other 
form.”— 

Be  it  as  it  mav,  it  is  not  less  certain  that  a  considerable 
amount  of  lime,  as  well  in  the  state  of  carbonate  as  in  that 
of  phosphate,  has  formed  itself  in  the  organs  of  the  hen, 
and  that  a  quantity  of  silex  has  disappeared.  Though  these 
conclusions  be  still  not  very  certain,  the  results  of  the  ex¬ 
periments  on  which  they  are  founded  deserve,  nevertheless, 
a  high  degree  of  credit;  and  if  new  efforts,  often  repeated, 
should  be  conformable  to  these,  we  must  be  compelled  to 
acknowledge  from  them,  that,  during  thedigeslion  of  thehen, 
silex  is  converted  into  Zirae.” 

It  were  superfluous  to  expatiate  upon  every  case  in  which 

silex 
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sHcx  as  oxvgcii  is  concerntd,  either  in  geological  inquiries 
VT  in  the  numerous  examples  that  abound  in  the  animal  or 
vegetable  ceconomy  ;  but,  fearing  I  may  have  already  tres¬ 
passed  upon  the  patience  of  your  readers,  I  shall,  ior  the 
present  at  least,  quit  this  subject,  with  the  full  assurance, 
that  tlie  extensive  influence  of  silex,  its  magnitude,  ubi¬ 
quity  and  importance,  its  uniform  intrusion  into  organized 
bodies,  where  earths  and  more  soluble  matters  are  denied — 
that,  from  these  and  other  considerations,  this  question  will 
be  indulged  with  an  open  and  impartial  reception  by  all  who 
may  peruse  these  remarks. 

In  the  course  of  this  discussion,  which  I  have  endeavoured, 
as  much  as  possible,  to  epitomize,  I  have  occasionally  shown^ 
that  1  have  some  reliance  on  geological  proofs  for  support. 
These,  however,  arc  so  intimately  connected  with  facts  and 
reasoning  which  must  depend  upon  mineralogy,  ntetallurgy 
and  all  other  branches  of  chemical  knowledge,  that  I  did 
not  deem  it  requisite  to  consider  these  separately  5  and, 
therefore,  as  I  do  not  rest  my  opinion  upon  the  merits  of 
any  solitary  fact,  I  shall  claim  every  latitude  that  the  science 
of  eeolocTV,  in  this  acceptation  of  the  term,  can  comprehend. 

There  are  few  subjects  in  which  speculation  and  hypothe¬ 
tical  reasoning  have  bc'^en  more  freely  indulged,  ancl  the  most 
opposite  and  even  extravagant  theories  defended,  than  in 
geolotry  ;  it  must  be  confessed,  however,  that  no  science  has 
a  fairer  claim  on  the  most  liberal  and  dispassionate  reason- 
inp-.  Indeed,  while  the  mvstcrics  of  nature  are  at  such  an 
awful  and  inaccessible  distance,  Imman  curiosity  will  ever 
be  on  the  stretch  ;  and,  in  all  diflicultics,  the  mind  will 
surmise  what  is  most  plausible  rather  than  abandon  the' pur¬ 
suit,  so  that  no  pbrenomenon  is  ever  rejected  without  some 
explanation. 

d'he  real  history  even  of  the  present  state  of  the  globe, 
and  ‘‘  of  the  various  relations  which  the  dlflerent  constituent 
masses  bear  to  each  other,’'  is,  it  may  be  said,  still  in  its 
infancy.  For,  alas  !  to  what  depth  has  the  utmost  industry 
of  man  been  hitherto  able  to  penetrate  into  this  huge  solidity 
of  inorjranized  substance  ?  How  far  has  he  yet  advanced  in 
exploring  the  contents  ol  our  splieve,  y/hose  uiameter  may 
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be  called  eight  thousand  miles  ?  And,  it  may  also  be  asked, 
what  progress  has  been  made  in  examining  the  more  obvious 
and  cognizable  portion,  the  mere  external  shell  ?  The  bare 
idea  of  the  task  plunges  our  little  efforts  into  pure  insignifi¬ 
cance,  and  compels  us  to  confess,  that,  in  these  and  all 
similar  controversies  there  is  ample  scope  for  mutual  and 
conciliating  allowances  amoiig  disputants  ;  and,  while  we 
must  acknowledge  that  no  theory  should  be  implicitly 
accep’^ed,  we  must  subscribe  to  the  other  axiom,  that  none 
should  be  hastily  condemned  or  refused  without  a  candid  and 
reasonable  investigation. 

I  remain,  sir,  with  much  esteem. 

Long-  Acre,  youv  obedient  servant, 

July  18,  1808.  Jos.  Hume. 


XXXI IT.  Observations  on  the  Sulphurous  Acid,  By  M. 

Planche.  Read  to  the  Pharmaceutical  Society  of  Paris^, 

M  .  Berthollet,  in  two  excellent  mem.oirs  read  to  the 
Academy  of  Sciences  in  1782  and  1789,  has  detailed  several 
remarkable  properties  of  the  sulphurous  acid. 

Messrs,  Fourcroy  and  Vauquelin  have  presented  to  the 
Institute  a  much  more  comprehensive  memoir  upon  the 
same  subject,  and  which  exhibits  the  most  complete  history 
of  this  acid,  and  of  its  different  combinations.  I  have  me¬ 
ditated  with  much  attention  upon  the  labours  of  these  learned 
chemists,  and  have  found  nothing  in  the  whole  series  of 
their  experiments  which  had  any  connexion  with  what  I  am 
about  to  mention  :  I  mean  the  changes  which  the  gaseous 
or  liquid  sulphurous  acid  produces  in  the  syrup  of  violets 
reddened  by  different  acids,  and  vice  versa. 

I  lhink  myself  the  more  bound  to  publish  this  new 
property  of  the  sulphurous  acid,  as  it  may  furnish  an  in¬ 
teresting  subject  of  reflection  upon  the  theory  of  acids  in 

Preliminary  Observations. 

The  sulphurous  acid  which  I  employed  imny  experiments 

*  From  Anjiales  de  Chimie,  tom-  Ix.  p.  253. 
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was  prepared  by  the  decoinposilion  of  very  pure  sulphuric 
acid  upon  equally  puirc  iiiercurv.  With  respect  to  the  ma^ 
nual  operanon,  I  fui lowed  that  which  was  pointed  out  by 
M.  Berihollet. 

My  vu)!et  svrup  "'as  a  very  fine  blue,  without  mixture. 

First  f'o'perimt.ni  ~  v^yrvtp  viu!».  is  diluted  with  <Mght  parts 
of  di^itihcd  water,  aiul  coh  ured  ’*ed  by  the  niti  c,  muriatic, 
sulphuric,  phosphoric,  or  acetic  acids,  resumes,  upon  the 
add  non  of  liquid  sul];hurnus  acid,  its  blue  colour,  a  little 
less  iiiten‘?e,  to  be  sure  than  before  its  change  into  red  ; 
but  without  any  mixture  ot  this  la^t  colour. 

Second  FxOeriment. — The  above  acids,  added  gradually 
to  the  blue  liquor,  instantly  restore  its  jirimitive  red  colour, 
the  acetic  acid  excej.ted,  the  action  of  which  is  some  minutes 
slower,  and  it  must  be  added  in  a  larger  quantity. 

Third  Exoaiment . — Syrup  of  violets  d  luted  with  a  simi* 
lar  quantity  of  water,  and  coloured  red  by  ’he  oxalic,  citric, 
tartaroLiS,  and  acetous  acids,  also  becomes  blue  upon  adding 
some  dre^ps  of  liquid  sulphurous  acid  ;  but  these  acids  pre¬ 
sent,  in  their  sub^^equent  employment,  some  peculiar  pro¬ 
perties,  which  T  shall  detail  : 

I  St.  The  oxalic  acid,  in  a  small  quantity,  produces  no 
change  at  first-:  we  must  add  a  considerable  quantity,  in 
order  to  give  the  liquor  a  violet  hue,  and  it  is  some  hours 
before  it  resumes  its  red  colour. 

2d.  The  tartarous,  citric,  and  acetous  acids,  mixed  in  any 
proportion  with  the  blue  liquor,  cannot  make  it  become  red 
again,  even  after  being  \  -i  hours  exposed  to  the  air. 

3d.  In  these  three  experiments  the  blue  colour  gradually 
decreased  5  which  sbo  vs  that  the  sulphurous  acid  continues 
to  enjoy  its  property  of  discharging  colours,  notwithstanding 
the  superabundance  ot  the  other  acids.  All  these  trials  were 
made  in  earthen  vessels,  and  exposed  to  the  air  ;  but  it  became 
necessary  to  ascertain  if  this  agent  had  any  influence  in  the 
colouring:  of  the  different  mixtures  ;  this  is  the  reason  why  1 
repeated  the  same  exjieriments  in  glass  bottles  well  closed, 
and  operating;  as  hastily  as  possible. 

Fourth  Experiment .  —  Expcrwi^nts  in  close  Bottles.  I 
distributed  in  nine  glass  bottles,  furnished  with  ground  stop¬ 
pers, 
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pers^  some  syrup  ut  violets  dilated  in  water,  in  the  propot^-* 
tions  .nientioned  above,  and  reddened  by  the  same  acids.  I 
poured  drop  by  drop  into  eaeh  flaik,  liquid  sulphurous  acid, 
m  a  sufficient  quantity  to  restore  the  blue  colour;  but  before 
adding  a  second  drop  of  this  acid,  I  took  care  to  shake  the 
mixture  strongly,  and  to  observe  the  change  in  its  colour  . 
this  operation  was  performed  upon  the  nine  flasks  succes¬ 
sively  ;  and  the  latter  being  corked,  1  allowed  the  whole  to 
.rest  for  six  hours.  I  observed,  that  during  this  time  the 
.blue  colour  had  become  weaker,  without  any  shade  of  red 
having  altered  it._ 

■If was  now  necessary  to  examine  if  all  the  acids  em¬ 
ployed  in  the  preceding  experiments  had  also  the  faculty  of 
reddening  the  syrup  ol  violets  rendeied  blue  by  the  sulphu¬ 
rous  a.cKl.  Xhe  following  is  the  result  of  my  expeiimeuts  . 

Fijth  f---With  the  nitric,  muriatic,  sulphuric, 

and  pho'sphoric' acids,  the  blue  liquor  became  a  wine  red. 

With  the  acetous  acid  it  became  a  clear  violet  colour. 

With  the  oxali-c  acid,  a  pale  red. 

...With  the  tartarous,  citric,  and  acetous  acids,  mixed  in  a 
Tcry  large  dose,  no  shade  of  red,  nor  aiiy  vveai^eiiiiig  of  the 
Jalue  colour..  .  ' 

’  Sixth  Expermient.—Sulphiiw^^^^^^  acid  gas  and  syrup  of 
violets  diluted  in  water  ^  and  coloured  red  by  different  acids. 

We  know  that  the  sulphurous-  acid  in  the  state  of  gas  has 
-much  more  .energy  than  in  the  liquid  state. 

I  was  anxious  to  verify  this  fact,  by  an  experiment  upon 
syrup  of  violets  coloured  red  by  the  acids  aoove  qiientioned. 
For  this  purpose,  1  arranged  the  apparatus. as^  if  to  prepare 
the  sulphurous  acid.  As^soon  as  the  second  flask,  filled  two  , 
thirds  with  distilled  water,  was  saturated,  I  estaLdished  c. 
communication  between  p  and  a  'thud  flasie  fllied  with  a 
mixture  of  water  and  syrup  of  violets,  or  reddened  by  sul- 
nhnric  acid:  a  few  l3ubbles_  of  acitl^  gas  were  sufficient  for 
giving  the  liquor  its  blue  colour.  1  replaced  Jhis  flask  by 
another,  ^equally  filled  with  syrup  oX  violets  .dihued  with 
water,  but  reddened  by'anothcr  acid,  and  so  on  successively 
until  the  whole  mixtures  reddened  by  tlie- acids  mentioned 
in  the  first  experiment  bad  been  submitted  to  the  action  of 
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the  gas.  I  did  not  remark  any  perceptible  difference  between 
them;  it  appeared,  fiowever,  as  it'  the  colour  was  less 
Weakened  with  the  sulphurous  acid  gas  than  with  the  liquid 
sulphurous  acid. 

Besides,  this  slight  difference  rnig^ht  perhaps  be  owing;  to 
the  greater  quantity  of  coloured  liquor  employed  in  the  latter 
experiments,  and  to  the  facility  of  observing;  the  effects  of 
the  gas,  and  to  that  ot  directing  its  action  at  pleasure. 

For  the  present  I  confine  mx.selt  to  a  simple  detail  of  facU, 
and  I  have  reason  to  think  it  correct. 

The  same  experiments  repeated  with  sulphurous  acid,  ob¬ 
tained  either  by  the  intermedium  of  charcoal  or  by  that  of 
viugar,  furnished  similar  resits. 


XXXIV.  On  Malting.  John  Carr,  Esq. 

[Continued  from  p.  102.] 

At  every  place,  and  in  most  of  the  houses,  T  conversed 
with  the  common  workmen,  and  endeavoured  to  collect  from 
them  their  practice  and  ideas  of  malting.  Many  of  them 
were  old  and  intelligent  men,  and  had  worked  in  malt-houses 
all  their  time.  They  declared,  they  had  never  used  them¬ 
selves,  or  seen  others  use  any  water  upon  the  floors ;  and 
they  all  believed  it  could  not  be  employed  there  without  in¬ 
jury.  When  asked,  why  they  worked  the  young  floors  so 
cool  ?  they  said,  to  prevent  the  corn  from  sweating  out 
the  cistern  water,  and  to  keep  the  floors  back,  (meaning  the 
vegetation.)  When  interrogated  why  it  was  necessarv  to 
keep  back  the  vegetation  at  first  ?  they  replied,  if  it  was  al¬ 
lowed  to  go  on  too  quick  at  first,  it  would  both  sweat  out 
the  moisture  and  drive  out  a  long  tail  (root).  And  when 
questioned  as  to  what  injury  wmuld  result  from  a  long  root? 
their  reply  w'as,  it  would  run  the  inside  of  the  corn  out,  and 
make  light  malt.  These  w^re  the  actual  ex|)reS‘ioiis  of 
many,  and  the  ideas  of  all  ;  their  opinions  of  the  acrospii^ 
were  also  very  similar.  Most  of  them  sig;nified  that  they 
wished  to  get  it  no  farther  than  over  the  back  of  the  corn, 
meaning  the  thickest  part  of  the  barley,  and  none  were  de- 
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sirous  of  carrying  it  more  than  three-fourths  up.  Ail  of 
them  maintained  that  the  barley  might  be  perfectly  malted 
beyond  the  acrospire,  and  that  driving  it  up  to,  or  beyond 
the  end  of  the  grain  would  spend  the  inside,  and  make  the 
malt  less  productive. 

My  enquiry  was  not  limited  to  the  common  workmen, 
for  I  endeavoured  to  select  and  converse  with  many  of  the 
most  intelligent  and  best  informed  masters ;  and  I  met  with 
several  who  afforded  much  useful  information.  Some  of 
them  had  worked  many  years  themselves,  and  their  malt 
was  in  the  highest  repute  in  the  markets  ;  their  account  of 
the  process  of  malting  was  to  the  following  effect :  That 
the  cistern  water  was  amply  sufficient  when  the  working 
was  properly  conducted,  for  the  malting  of  every  variety  of 
barleys.  That  they  had  malted  barleys  from  every  kind  of 
light  and  heavy  soils,  and  from  almost  every  country,  even 
as  far  as  Scotland  on  the  one  hand,  and  Devonsnire  on  the 
other  5  and  they  considered  it  as  entirely  groundless  to  ima¬ 
gine  that  there  did  any  where  exist  a  kind  of  barley  which 
required  watering  on  the  floors  more  than  the  Hertfordshire. 
Their  ideas  were  the  contrary  ;  for  the  more  inferior  the 
barley  was,  the  more  readily  it  would  spend  itself  by  running 
out  in  a  quick  vegetation  ;  and  the  less  there  was  of  the  ori¬ 
ginal  substance,  the  less  of  it  could  be  spared  in  the  process 
of  making  it  5  whereas  their  own  large  piump  corn  would, 
if  the  thing  were  necessary,  stand  watering  on  the  floors 
beyond  any  other  kind,  less  bold  and  abundant  in  body. 
Nevertheless,  though  the  fact  really  was  that  their  own  large 
grain  would  stand  watering  better  than  any  other  of  an  in¬ 
ferior  quality,  they  w^ere  well  convinced,  that  were  they  to 
practise  watering,  their  malts  would  be  light,  and  much  in¬ 
ferior  to  those  which  they  now  make  without  watering ;  and 
they  considered  it  as  a  case  almost  self-evident,  that  if  their 
own  full-sized  barleys  could  be  well  and  even  best  malted 
without  watering,  the  malting  of  all  other  inferior  kinds  might 
be  still  easier  accomplished  in  the  same  way. 

They  were  all  of  opinion,  that  weight  is  the  best  criterion 
of  good  malt,  when  the  grain  is  perfectly  malted,  and  this 
was  now*so  well  known  in  the  market,  that  weight  and  ten¬ 
derness 


On  Malting,  17^ 

derness  were  tlie  only  qualities  in  estimation  there,  and  their 
own  malts  preserved  their  superior  prices  ei»tirel\  from  i.icse 
characters.  In  the  working  process  they  knew  that  both  the 
root  and  acrospire  consumed  the  substance  of  the  barley, 
and  that  the  only  mode  of  preserving  weight  in  malt,  was 
by  preventing  these  from  proceeding  anv  farther  than  was 
consistent  with  the  malting  of  the  barky  ;  and  ihat  this 
could  not  be  accomplished  if  the  ti-.)or>  were  watered,  from 
the  too  powerful  vegetalton  which  it  promotes.  Some  of 
them  had  been  down  in  the  lowet  parts  of  Suffolk,  and  in 
other  places  where  watering  is  practised,  and  had  observed 
there,  that  the  custom  of  watering  resulted  from  improperly 
allowing  the  young  floors  to  heat,  in  order  to  forw'ard  the 
private  views  of  the  maltsters  ;  and  the  consequence  was 
that  much  more  root  and  a  longer  acrospire  were  driven  out 
in  these  than  in  the  Hertfordshire  malts,  and  the  former 
were,  on  that  account,  for  the  moat  part  lighter  than  the 
latter,  bv  tw'enty  pounds  m  four  bushels. 

1  also  met  with  several  intelligent  common  brewers,  who 
were  likewise  considerable  mak'^ters,  and  who  declared,  that 
their  experience  in  brewing  had  confirmed  to  them  tliai  up¬ 
wards  of  half  a  barrel  of  wort  of  equal  quality  couid  be 
drawn  from  a  quarter  of-unwatered  malt  more  than  from 
malt  which  had  been  watered  on  the  floors.  They  related 
many  other  interesting  particulars,  all  directl  v  in  favour  of 
malt  made  without  watering ;  and  they  declared  their  opi¬ 
nions,  both  as  brewers  and  maltsters,  not  only  to  be  de¬ 
cidedly  in  preference  of  such  malts,  but  also  that  every  va¬ 
riety  of  barleys  nfight  be  readily  and  best  malted  without  any 
sprinkling  upon  the  floor. 

In  my  progress  through  the  country  I  visited  the  brc'^- 
€ries,  and  examined  the  ales  and  goods  in  the  inash  tuns, 
and  more  especially  the  grains,  w'hicli  were  thin  transparent 
husks,  and  more  perfectly  spent  than  I  ever  recollect  seeing 
before.  The  usual  lengths  were  three  barrels  and  a  halF  to 
a  quarter  of  mall,  and  this  T  know  to  he  upwards  of  halk  a 
barrel  more  than  the  brewers  in  Manchester  draw  from  their 
malts,  and  the  ales  of  the  latter  I  also  think  inferior. 

In  the  <pouxs,e  of  my  journey  I  met  with  only  two  houses 
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wh(  re  any  brown  malt  w’as  making,  and  at  one  of  these  only 
two  steepings  were  in  operation.  At  another  place  a  little 
amber  malt  was  in  process,  and  these  were  the  only  porter 
malts  (except  the  pale)  which  occurred  to  notice  in  the  whole 
enquiry.  In  truth  there  cannot  prevail  a  more  erroneous 
openion  than  that  which  the  agents  of  the  w-atering  party 
endeavoured  to  inculcate,  and  apparently  with  much  suc¬ 
cess,  in  the  committee  of  enquiry  into  malting,  that  the 
Hertfordshire  malts  are  manufactured  with  an  exclusive  view 
to  the  brewing  of  porter,  ami  are,  on  that  account,  unfit  for 
the  brewing  of  country  ales.  Very  little  porter  indeed  (I 
found  it  only  at  one  house)  is  drunk  in  anv  of  the  places 
which  I  visited  ;  and  the  ales  are  all  brewed  from  the  same 
pale  malts  w  hieh  are  sent  in  such  abundance  to  the  London 
market. 

The  vast  mass  of  pale  malt  w'hich  I  saw'  in  operation  is 
perfectly  w  ell  adapted  for  the  brewing  of  every  species  of  the 
best  ales  that  are  or  can  be  made  in  any  part  of  the  king¬ 
dom  ;  and  I  humbly  think  that  its  superior  w-eight,  price, 
and  quantity  of  vmrt  drawn  from  it,  all  demonstrate  that  it 
reallv  is  the  best  and  most  productive  malt  made  in  the 
kinodom  i  and  sure  I  am  that  all  its  superiority  results  from 
the  mode  of  its  nranufacture. 

Much  the  greater  part  of  this  malt  is  made  from  barleys 
purchased  in  London,  and  brought  thither  from  various  and 
distant  parts  of  the  country.  I  specially  examined  the  bar¬ 
leys  at  mosypf  the  houses,  and  found  them  of  all  varieties 
and  qualities.  'Very  little  regard  w  as  paid  as  to  keeping  the 
light  and  heavy  land  barleys  apart,  provided  they  were  nearly 
of  the  same  size,  Init  small  and  light  corn  was  separated 
from  the  iar^e  and  stronsrer  grain. 

After  returning  to  London  iVom  the  north,  I  again  set 
out  into  Surrey  and  the  country  west  of  London,  where  I 
found  the  practice  of  watering  the  corn  upon  the  floors  very- 
general.  I  visited  in  afl  about  60  malt  houses  of  this  de¬ 
scription.  At  some  the  steepings  were  made  at  every  third, 
and  at  others  every  fourth  day.  From  four  to  six  floors  were 
depending  at  each  house,  and  the  steepings  were  dried  ofif  a 
third  par-t  at  a  time.  For  the  first  three  days  after  the  barley 
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i«  thrown  out  of  the  cistern  it  is  kept  sixteen  or  eighteen 
inches  deep,  and  in  that  time  sweats  very  much  from  the 
heat  which  is  allowed  to  accumulate  in  ii,  and  when  the  root 
13  quite  out  it  is  thrown  abroad  as  a  floor.  The  root  runs  out 
straight,  and  1  generally  found  it  on  the  fourth  day  as  long, 
tnd  in  many  instances  longer,  than  it  was  in  Hertfordshire 
on  the  eighth  day.  After  much  of  the  cistern  water  had 
been  thus  sweated  to  the  outside  of  the  corn,  and  the  latter 
had  been  spread  out  very  thin,  a  great  pan  of  it  was  carried 
off  by  evaporation,  insomuch  that,  on  the  ninth  dav,  the 
root  v\hich  was  so  forward  on  the  fonilh,  was  gone  back  in 
its  vegetation,  and  in  many  instances  become  flaccid  and 
brown;  and  it  would  certaiidy  liave  been  impracticable  to 
carry  such  grain  forwards  to  the  kiln  in  a  proper  state  of 
malting  without  watering  it;  and  this  accordingly  was  done 
as  soon  as  the  legal  period  of  restriction  was  expired.  The 
operation  as  1  saw  it  performed  w'as  done  at  three  separate 
sprinklings,  turning  over  the  corn  each  tinie,  and  then 
leaving  it  undisturbed  from  twelve  to  eighteen  hours,  ac¬ 
cording  to  the  weather;  in  some  cases  the  operation  is  re¬ 
peated,  and  in  others  not.  The  water  thus  thrown  upon  the 
grain  generally  drives  out  a  second  root,  not  from  the  same 
aperture  as  the  old  one,  but  by  the  side  of  it,  and  this  blows 
out  the  end  of  the  corn,  and  makes  an  increase  in  the  mea¬ 
sure  of  the  malt ;  and  so  very  material  is  this  considered, 
that  the  workmen,  in  turning  the  floors,  tumble  about  the 
wet  corn  in  a  way  purposely  to  beat  off  the  old  root,  and  in 
many  cases  I  w^as  assured  they  employ  a  hesoin  to  sweep 
it  off. 

< 

To  obtain  this  increase  of  measure  is,  voost  certainly,  one 
of  the  objects  of  watering  tfie  floors.  Before  the  wet  corn 
can  be  brought  forward  to  the  kiln,  most  of  the  whaler  given 
it  on  the  floor  must  again  be  worked  out  of  it,  b^:cause  if  it 
is  laid  upon  the  kiln  too  moist  it  will  shrink  in  loo  much, 
and  thereby  disappoint  the  maUsrer  of  one  of  the  objects 
which  he  had  in  view^,  the  increase  of  nieasure  in  the  bushel  ; 
and  the  circumstance  of  being  obliged  again  to  w'ork  the 
water  out  of  the  grain,  keeps  it  several  days  longer  from  iHe 
kdn  than  would  otherwise  happen,  but  yet  it  ia  very  far  from 
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being  so  dry  arid  floury  when  brought  to  th6  kiln  as  the 
Hertfordshire  malt. 

The  same  object,  that  of  an  increase  of  measure,  also  occa¬ 
sions  the  acrospire  being  driven  quite  up  to  the  end  of  the  grain, 
and  very  frequently  mucfi  beyond  it.  1  he  longer  it  is  suf¬ 
fered  to  grow  the  more  it  disieiids  the  body  of  the  corn,  and 
of  course  increases  the  bulk  of  the  malt.  In  several  of  the 
old  floors  which  1  examined  I  found  the  acrospire  driven  an 
inch  out  of  the  grain,  and  so  unequal  was  the  vegetation  in 
rrianv'  of  the  same  steepings,  that  the  acrospire  v\as  of  all 
lengths,  from  upward^  of  ari  inch  out  down  into  the  body  of 
the  grain.  In  many  floors  too  the  corn  was  run  together  in 
hard  bunchy  lynots,  by  ihc  iibies  ot  the  root  growing  and 
strongly  matting  logether.  This  originated  on  the  water 
given  on  the  floors  puddling  in  holes,  and  the  corn  there 
getting  a  larger  proportion.  All  tins  mischievous  inequality 
of  veoetation  arose  entirely  from  the  water  given  qn  the 
floors!  and  it  is  more  or  less  inseparable  from  the  practice. 
Nothing  similar  appeared  on  any  of  ihe  Hertford^'hire  fl  >ors, 
and  I  also  observed  that  many  of  the  old  watered  floors  were 
mouldy,  much  beyond  any  which  I  saw  in  Hertfordshire., 
It  is  called  in  the  west  finnery,  appearing  to  be  very  com¬ 
mon  in  those  mailings,  and  it  was  said,  by  some,  to  be  oc¬ 
casioned  by  the  floors  qqt  being  watered  more  early.  But 
this  w  as  rather  an  excuse  than  an  explanation,  for  it  very 
evidently  results  from  the  wet  corn  heating,  and  being  after¬ 
wards  excluded  top  long  from  the  influence  of  the  atmo¬ 
sphere. 

Exclusive  of  the  double  root  which  I  have  mentioned, 
and  which  cannol  fail  greatly  to  exhaust  the  corn,  I  paid 
particular  attention  to  the  quantity  of  root  which  appeared 
on  the  etain  in  most  of  the  floors,  and  it  certainly  was  not 
less  than  double  the  quantity  w  hicb  I  had  observed  in  the 
HertforcEhire  floors,  and  this  I  consider  as  one  of  the  chief 
causes  of  the  lightness  and  inferiority  of  the  malt. 

In  the  west,  as  in  Hertfordshire,  I  entered  into  conver¬ 
sation  with  the  common  workmen,  and  endeavoured  to  drawi 
from  them  information  on  the  subject  of  their  employments 
Most  of  them  maintained  that  watering  on  the  floors  was 
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beneficial,  but  when'  interrogated  as  to  wherein  the  benefit 
consisted,  the  conclusion  almost  invariably  w'as,  that  it  was 
better  for  their  masters,  meaning  that  it  produced  an  in¬ 
crease  of  measure.  Some  of  them  even  admitted  that  they 
knew  of  no  other  purpose  it  answered,  and  others  could  only 
say  that  along  with  an  increase  it  also  improved  the  husk  of 
the  malt,  by  making  it  brighter.  There  was  not  one,  how¬ 
ever,  who  contended  that  watering  made  better  malt  for  a 
brew'er,  and,  almost  every  individual  of  them,  allowed  that 
it  threw  out  more  root,  and  on  that  account  made  light  malt. 

I  also  enqui’"'^  '^f  apd  waited  upon  several  of  the  most 
intelligent  mail  .  to  learn  what  they  had  to  say  upon  the 
subject  of  w'aterine.  Some  of  them  said  they  had  made  malt 
without  waterinir,  but  that  when  so  made,  it  measured  less 
than  the  original  barley,  and  the  trade  w’as  this  season  so 
bad,  that  wdthout  an  increase  of  measure  there  would  be  no 
profit ;  they  all  contended  for  this  increase  of  measure,  and 
one  of  the  principal  maltsters  declared  he  had  made  good 
malt  with  an  increase  of  two  bushels  in  twenty,  but  cer¬ 
tainly  the  epithet  can  apply  to  such  malt  in  no  other  way 
than  good  for  sale.  The  same  s^entleman  declared  he  was 
making  his  malt  this  season  without  watering,  but  the  con¬ 
dition  in  which  I  found  his  corn  on  the  floor  evidently  dis¬ 
proved  this  assertion.  The  reason  he  gave  for  not  now  wa¬ 
tering  was,  that  he  made  chiefly  for  a  considerable  breAver, 
w'ho  insisted  on  the  grain  not  being  watered  ;  and  the  brew'- 
er’s  reason  for  this  was  said  to  be,  that  watering  so  late  as 
the  tenth  day  made  the  malt  finnery  (mouldy),  and  injured 
the  flavour  of  his  ale.  It  is,  however,  easy  tq  imagine  that 
the  true  reason  of  the  brewer  was,  that  watering  impove¬ 
rished  the  malt* 

The  maltsters  all  complained  of  being  greatly  undersold 
by  what  is  called  ship  malt  upon  the  coast,  and  said  they 
had  heard  of  many  sales  below'  the  value  of  the  barley  and 
duty,  and  they  acknowledged  that  such  malt  was  of  a 
wretched  quality  (the  expression  was  as  light  as  straw'*) ; 
and  that  the  injury  it  received  in  malting,  and  the  frauds 
which  occasioned  its  being  sold  so  low,  could  only  originate 
in  the  abuse  of  watering  profusely  on  the  floors.  I  mef  with 
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no  malt^teirs  who  ventured  to  maintain,  that  watering  on 
the  fll^ors  made  rriali  better  tor  the  brewers  ;  but  on  the  con» 
trary  I  found  brewers  who  were  making  their  own  malt 
without  watering  it,  and  precisely  similar  to  the  Hertford¬ 
shire  malt.  There  were  also  a  few  other  houses  working  in 
the  Hertfordshire  way  without  watering,  though  the  malt¬ 
sters  contended  for  the  practice,  but  alleged,  that  as  they 
could  not  w’ater  so  early  as  they  wished,  and  watering  so 
late  as  the  tenth  day,  injured  the  malt,  they  had  left  it  off 
altogether. 

I  found  the  malt-  houses  very  large,  roomy,  and  spacious, 
beyond  anv  T  had  seen  before,  and  incomparably  more  so 
than  the  houses  in  Hertfordshire;  but  iiotw^ithstanding  their 
superior  size,  they  were  kept  much  darker  and  closer  from 
the  external  air  than  the  latter,  and  this  circumstance  1  con¬ 
sider  as  very  injudicious,  and  as  one  of  the  causes  operating 
to  produce  their  fipnery  or  mouldy  malt,  several  of  the  old 
floors  were  far  more  decayed  than  any  I  met  with  in  Hert¬ 
fordshire. 

In  the  latter  place  the  chief  object  in  the  manufacture  of 
malt  is  weight;  in  the  west  it  is  an  increase  of  measure, 
and  this  was  said  to  be  from  one  or  tw^o  bushels  in  twenty. 

The  prices  of  malt  in  Hertfordshire,  w^ere  from  four 
pounds  to  guineas  per  quarter,  in  the  west  they  were  said  to 
beTrom  seventy-four  to  seventy -eight  shillrngj;  it  is  there¬ 
fore  evident  that  the  profits  on  their  light  inferior  malts  are 
at  least  equal  to  those  on  the  best  made  Herifordshire  malt, 
notv/ithstanding  the  apparent  difference  in  the  respective 
prices,  and  this  without  considering  anv  advantage  from 
fraud  or  otherwise.  It  is  admitted  on  all  hands  that  in  un¬ 
watered  malt  there  is  a  loss  of  measure,  the  malt  noi  yield¬ 
ing  the  same  quantity  as  the  barley.  I  also  understood  thaf 
at  many  of  the  houses  which  I  visited  the  frauds  of  short 
wetting  had  been  very  extensively  practised,  and  numerous 
detections  and  prosecutions  had  been  had  thereon,  and  it  is 
impossible  to  doubt  that  these  frauds  have  been  and  still  are 
looked  up  to,  as  a  source  of  very  productive  emolumeut,  ex- 
clusivtlv  annexed  to  the  waierini^  system.  In  fact,  not- 
withstanding  the  preference  given  in  the  market  to  the  Hert¬ 
fordshire 
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fiordshire  malts,  they  urge  no  complaint  against  that  quarter, 
or  appear  to  consider  the  maltsters  there  as  at  all  their  rivals; 
but  they  speak  of  being  greatlv  injured  bv  what  they  call  the 
low  country  and  coast  maltsters  ;  and  they  all  adn.it  that  the 
inferior  priced  malts  made  there  can  only  arise  from  fraud 
nnd  watering,  admitting,  certainly,  that  their  own  frauds 
have  been  'uppressed  while  the  others  are  still  going  on. 

Having  thus  had  opportunities  of  personally  examining 
the  two  different  modes  of  manufacturing  malt,  1  can  now 
speak  more  contidentlv  on  the  })raciical  merits  of  each.  In 
II  ertfordshire  they  are  endeavouring  to  preserve  all  the  sub¬ 
stance  they  possibly  can  in  the  malt  for  the  purpose  of  ob¬ 
taining  weight,  whereas  in  the  west  they  are  purposely 
driving  the  substance  out  of  the  gram,  in  order  to  blow  up 
the  bulk  of  the  malt,  both  objects  admit  of  difTerent  de¬ 
grees  of  abuse.  In  Mertfordshire  I  cotdd  ubserve  that  some 
©f  the  maltsters  were  taking  their  ,nah  too  early  to  the  kiln, 
and  were  drying  it  there  less  perlectly  than  it  ought  in  both 
cases  to  promote  its  eight.  In  the  west,  besides  wasting 
the  corn  by  running  out  a  second  root,  the  acrospire  was 
allowed  to  shoot  up  out  of  the  gram,  in  order  that  it  might 
spread  over  the  hack  and  increase  the  mea'^ure.  It  is  also 
material  to  remark,  that  the  lighter  the  malt  is,  the  less  it 
will  press  down  in  the  bushel,  and  thereby  meaMire  the 
more.  The  flertfordshire  abuse  has  its  limits,  and  can 
never  exti  nd  to  any  mischievous  length  without  defeating 
itself,  but  the  watering  abuse  supports  itself  by  the  emolu¬ 
ment  rising  in  a  nearly  proj^ortionate  ratio. 

Pf  the  relative  values  of  the  respective  malts  it  would  he 
simple  to  make  a  question  ;  it  is  even  decideti  by  the  very 
principles  upon  which  the  two  parties  procetd  .  the  one  la¬ 
bours  to  preserve  the  substance  of  the  malt,  the  other  pur¬ 
posely  to  dissipate  it.  "fhe  emolument  ot  the  tormer  liangj 
on  the  specific  gravity  of  ifie  con  m  ^dity,  and  that  of  the 
latter  on  its  ka  ity. 

The  practice  of  watering  upon  the  floors,  I  humhlv  pre¬ 
sume,  has  never  had  or  can  have  anv  other  object  in  view 
than  that  of  ihe  indiv'dnal  interest  of  the  maltster,  and  as  the 
jiacrifice  which  he  makes  in  the  light  and  impoverished  arti¬ 
cle 
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cle  which  he  manufactures,  is  a  loss  that  falls  wholly,  on  the 
consumer,  and  he,  very  generally  in  the  country,  knows 
but  little  of  the  injury  which  has  been  done;  all  the  advan¬ 
tage,  without  any  share. in  the  loss,  rests  with  the  manu¬ 
facturer. 

The  numerous  detections  of  the  frauds  of  short  wetting 
sufficiently  establish  their  extent ;  and  the  great  quantities 
of  low  priced  malts  that  are  still  brought  to  market,  prove 
that  these  frauds  are  yet  in  operation;  and  indeed,. to  any 
one  conversant  with  the  revenue,  it  is  easy  to  imagine  that 
this  must  be  the  case,  for  it  is  well  known  that  excise  tra¬ 
ders,  who  have  once  shared  in  the  large  emoluments  of  a 
considerable  fraud,  will  not,  even  by  numerous  prosecutions, 
be  driven  from  the  practice  while  they  are  left  in  possession 
of  the  same  means.  It  is  on  this  account  that  so  many  suc¬ 
cessive  improvements  are  necessary  in  the  revenue  laws;  as 
new  frauds  are  developed,  new  legal  regulations  are  become 
expedient,  to  deprive  the  unfair  trader  of  his  nefarious 
means;  and  this  1  humbly  think  is  the  only  effectual  mode 
of  suppressing  the  gigantic  frauds  of  short  wetting  at  malt- 
houses. 

That  the  present  legal  reslrictibn  against  watering  scarcely 
operates  at  all  in  protection  of  the  revenue,  and  but  very  feebly 
in  aid  of  the  commodity,  cannot,  I  humbly  conceive,  be  doubt¬ 
ed.  That  material  fact,  that  all  fraudulently  short  wet  corn 
assumes  a  false  age,  viz.  that  of  the  preceding  steeping,  as 
soon  as  it  is  laid  upon  the  floor,  and  that  the  regulation  of 
such  false  age  is  very  much  within  the  power  of  the  maltster, 
fully  proves  that  such  fraudulent  corn  can  be  timely  watered 
under  the  ])resent  restriction,  almost  with  impunity;  and 
the  general  practice  of  watering,  which  is  still  so  much  pur¬ 
sued,  also  shows  that  the  quality  of  the  malt  is  not  at  pre¬ 
sent  within  the  limits  of  legal  protection. 

The  former  restriction  of  twelve  days  w^as  much  more 
effectual  for  both  purposes,  and  certainly  afforded  all  the  ac¬ 
commodation  that  a  fair  and  honourable  investigation  of  the 
case  can  discover  to  be  necessary  ;  and  to  surq  up  the  whole  : 
although  that  branch  pf  the  subject  which  includes  fraud  on 
the  revenue  be  of  itself  of  sufficient  magnitude  to  demand 

strong 
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strong  legal  iiiteriiTsrence  In  the  process  of  malting,  yet  in 
my  humble  judgment,  that  most  improvident  waste  of  the 
coTTjmodtty  and  misth  ev^ous  injury  to  the  pommunity,  which 
ceriainlv  do  resul  fro  n  the  practice  of  watering  malt  upon 
the  floors,  furni‘:'h  out  a  case  of  national  grievance,  equ-ally 
deserving  the  consideration  of  the  legislature. 

Excise  Office,  London, 

March  8,  lb07. 


XXXV,  An  improied  ^^ethod  of  making  Mnffies  for  Che- 
mical  Hirposes.  By  Mr,  Edmund  Turrell*. 

MV  LORDS  AND  GENTLEMEN, 

Having  experienced  much  inconvenience  in  the  common 
mode  of  mouiding  muffles  on  wooden  blocks,  for  the  use  of 
chemis  s,  enamellers,  c.  I  beg  leave  to  lay  before  your 
praise  woithy  Society,  an  improved  method,  possessing  the 
following  advantages  :  namely, 

First,  Bv  this  new  method  of  moulding  muffles,  coarser 
and  cheaper  materials  may  be  used  than  can  be  employed  in 
the  common  mode ;  and  which  also  gives  them  the  valuable 
property  of  resisting  a  greater  degree  of  heat, 

’  Secondly,  That  much  time  will  be  saved  by  this  improved 
method  of  manufacturing  them,  must  be  allowed,  when  the 
two  modes  are  compared, 

Thirdlv,  The  certainty  of  making  them  without  cracks  or 
flaws,  and  with  coarser  materials,  will  appear  obvious,  when 
it  is  considered,^  that  by  this  improved  method,  they  are 
internally  movMtd  instead  of  externally;  by  which  means 
the  strength  of  the  operator  may  have  its  full  effect,  in  firmly 
comp'^essmg  the  composition  into  the  mould. 

Whereas,  in  the  old  mode,  the  workman,  after  having 
spread  ihe  composition  upon  a  cloth,  guessing  at  its  thick¬ 
ness,  bends  it  over  the  block  in  the  best  way  he  can,  and  by 
thus  disturbing  the  composition,  he  must  needs  make  many 

t 

*  From  Trmisadiom  of  the  Society  for  the  Enroicra^ement  of  Arts,  Manu¬ 
factures,  and  Commerce,  for  1807.. - ^Teu  guineas  w«re  voted  for  this  com- 
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cle  which  he  manufactures,  is  a  loss  that  falls  wholly  on  the 
consumer,  and  he,  very  generally  in  the  country,  knows 
but  little  of  the  injury  which  has  been  done;  all  the  advan¬ 
tage,  without  any  share. in  the  loss,  rests  with  the  manu¬ 
facturer. 

The  numerous  detections  of  the  frauds  of  short  wetting 
sufficiently  establish  their  extent ;  and  the  great  quantities 
of  low  priced  malts  that  are  still  brought  to  market,  prove 
that  these  frauds  are  yet  in  operation;  and  indeed,  >  to  any 
one  conversant  with  the  revenue,  it  is  easy  to  imagine  that 
this  must  be  the  case,  for  it  is  well  known  that  excise  tra¬ 
ders,  who  have  once  shared  in  the  large  emoluments  of  a 
considerable  fraud,  will  not,  even  by  numerous  prosecutions, 
be  driven  from  the  practice  while  they  are  left  in  possession 
of  the  same  means.  It  is  on  this  account  that  so  many  suc¬ 
cessive  improvements  are  necessary  in  the  revenue  laws;  as 
new  frauds  are  developed,  new  legal  regulations  are  become 
expedient,  to  deprive  the  unfair  trader  of  his  nefarious 
means ;  and  this  1  humbly  think  is  the  only  effectual  mode 
of  suppressing  the  gigantic  frauds  of  short  wetting  at  malt- 
houses. 

That  the  present  legal  restriction  against  watering  scarcely 
operates  at  all  in  protection  of  the  revenue,  and  but  very  feebly 
in  aid  of  the  commodity,  cannot,  I  humbly  conceive,  be  doubt¬ 
ed.  That  material  fact,  that  all  fraudulently  short  wet  corn 
assumes  a  false  age,  viz.  that  of  the  preceding  steeping,  as 
soon  as  it  is  laid  upon  the  floor,  and  that  the  regulation  of 
such  false  age  is  very  much  within  the  power  of  the  maltster, 
fully  proves  that  such  fraudulent  corn  can  be  timely  watered 
under  the  present  restriction,  almost  with  impunity;  and 
the  general  practice  of  watering,  which  is  still  so  much  pur¬ 
sued,  also  shows  that  the  quality  of  the  malt  is  not  at  pre¬ 
sent  within  the  limits  of  legal  protection. 

The  former  restriction  of  twelve'  days  was  much  more 
effectual  for  both  purposes,  and  certainly  afforded  all  the  ac¬ 
commodation  that  a  fair  and  honourable  investigation  of  the 
case  can  discover  to  be  necessary  ;  and  to  surp  up  the  whole  : 
although  that  branch  pf  the  subject  which  includes  fraud  on 
the  revenue  be  of  itself  of  sufficient  magnitude  to  demand 
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strong  legal  i liter ji'erence  in  the  process  of  malting,  yet  in 
my  humble  judgment,  that  most  improvident  waste  of  the 
commodity  and  miseh  eeous  injury  to  the  pommunity,  wliich 
cenainlv  do  resul  fro  n  the  practice  of  watering  malt  upon 
the  floors,  furnish  out  a  case  of  national  grievance,  equally 
deserving  the  consideration  of  the  legislature. 

Excise  office,  I  ondon, 

March  8,  1807. 


XXXV.  An  improved  ^ietllnd  of  making  Muffles  for  Che¬ 
mical  Purposes.  By  Mr.  Edmund  Turrell*, 

MY  LORDS  AND  GENTLEMEN, 

JIaving  txpeneiKcd  much  inconvenience  in  the  common 
mode  of  moulding  muffles  on  wooden  blocks,  for  the  use  of 
chemises,  enamellers,  c.  I  beg  leave  to  lay  before  your 
praise  woithy  Society,  an  improved  method,  possessing  the 
following  advantages  :  namely, 

First,  By  this  new  method  of  moulding  muffles,  coarser 
and  cheaper  materials  may  be  used  than  can  be  employed  in 
the  common  mode;  and  which  also  gives  them  the  valuable 
property  of  resisting  a  greater  degree  of  heat, 

'  Secondly,  That  much  time  will  be  saved  by  this  improved 
method  of  manufacturing  them,  must  be  allowed,  when  the 
two  modes  are  compared. 

Thirdly,  The  certainty  of  making  them  without  cracks  or 
flaws,  and  with  coarser  materials,  will  appear  obvious,  when 
it  is  considered,'  that  by  this  improved  method,  they  are 
{utcrnalh/  n\ou\dtd  instead  of  externally;  by  which  means 
the  strength  of  the  operator  may  have  its  full  effect,  in  firmly 
compressing  the  composition  into  the  mould. 

Whereas,  in  the  old  mode,  the  workman,  after  having 
spread  ihe  composition  upon  a  clothe  guessing  at  its  thick¬ 
ness,  bends  it  over  the  block  in  the  best  way  he  can,  and  by 
thus  disturbing  the  composition,  he  must  needs  make  many 

t 
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tnd,  long  enough  to  be  bent  in  the  form  ot  a  bricklayer  s 
trowel j  and  by  the  wooden  handles  which  must  be  put  on, 
handling  down^  it  vnll  be  founds  that,  as  it  is  moved  either 
backwards  or  forwards,  it  will  always  present  an  edge  to 
smooth  the  composition,  and  condense  it  in  the  mould. 

The  fifth  is  a  frame  (dd),  Fig.  13,  of  which  the  bottom 
and  farthest  side  only  are  shown,  and  in  which  frame  the 
tin  mould.  Fig.  1,  is  placed,  simply  constructed  by  joining 
two  pieces  of  wood,  the  one  as  broad  as  the  botiom  of  the 
mufBe  mould,  and  having  two  narrow  groves  (ee),  cut  in 
it,  so  that  the  edii'es  of  the  tin  mould  may  be  confined 
therein  j  the  other  board  being  joined  to  this,  at  its  edge, 
should  come  up  so  high  as  just  to  be  under  ihe  edge  of  the 
mould. 

The  sixth  is  the  tool  for  cutting  the  muffles  of  different 
lengths  (Fig.  7),  and  is  made  of  a  piece  of  wood,  to  the  end 
of  which  is  fixed  a  thin  piece  of  brass  {J  ),  which  extending 
about  one  inch  and  one-fourth  beyond  the  top  of  tlie  wood, 
is  bent  at  right  angles,  and  made  thinner  at  the  end,  that  it 
may  the  more  conveniently  cut  the  muffle  )  under  this  piece 
of  wood  is  used  another  straight  piece  (g),  with  two  steady 
pins,  which  being  shifted  at  the  will  of  the  workman,  will 
cut  them  of  any  length. 

The  seventh  is  the  mould  for  forming  the  bottom  of  the 
close  muffle  (Fig.  8),  which  is  made  of  a  mahogany  or  oak 
plank,  about  sixteen  inches  long,  ten  wide,  and  about 
three-eighths  of  an  inch  thick  ;  upon  this  is  n-iKed  a  ledge  on 
each  side,  one  inch  broad,  and  nearly  half  an  inch  thick, 
and  at  each  end  a  ledge  of  the  same  kind  is  placed,  at  sucii 
a  distance  as  is  best  suited  to  the  length  of  the  bottom  re¬ 
quired.  Fig.  9  and  10,  are  circular  moulds  for  muffle  bot- 
..toms  of  dial  plates.  Fig.  11,  a  complete  muffle  standing  on 
its  bottom.  Fig.  12,  a  roller  for  rolling  the  composition  in 
the  first  mopld.  Fig.  13,  a  tool  for  making  small  holes  in 

the  muffle. 

The  usual  composition  for  making  muffles  is  as  follows  s 
viz.  tw'o  pans  pipe  clay  and  one  part  sand,  such  as  is  used 
by  the  bricklayers,  sifted,  ,and  mixed  together  to  a  proper 

consistence ; 
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consistence  ;  this  is  very  expensive^  on  account  of  the  high 
price  of  pipe  clay,  which  is  about  ten  shillings  the  hundred 
weight,  whereas  I  employ  in  my  improved  mode  ot  making 
them  the  coarser  kind  of  Stourbridge  clay,  which  can  be  had 
at  the  glass-houses,  in  the  ground  state,  for  six  shillings  the 
hundred  weight,  and  this  I  sift  also,  to  separate  the  finer 
part,  which  I  employ  for  making  other  smaller  articles  ne¬ 
cessary  in  iny  business  ;  using  only  the  grosser  or  coarser 
part  for  muffles,  to  which  I  add  one-eighth  part  only  of  pipe 
clay,  mixing  them  well  together  with  w^ater,  so  as  to  torm 
a  mass  of  a  pretty  thick  consistence.  The  tin  mould  being 
first  greased,  I  place  it  in  the  frame  Fig.  15,  shown  under 
Fig;.  I,  and  having  spread  the  composition  in  the  mould, 
and  smoothed  it  with  the  spreader.  Fig.  3,  till  the  mould  is 
quite  full,  the  flat  piece  of  tin  is  then  to  be  well  greased,  and 
thrust  in  at  one  end  of  the  mould,  and  the  back  ot  the 
muffle  is  then  formed  by  spreading  the  composition,  and 
firmly  pressing  it  ag'ainst  the  part  already  formed.  1  he  next 
thing  to  be  done  is  to  cut  the  holes  in  the  sides  of  the  muf¬ 
fle,  which  is  done  by  pressing  the  semicircular  cutter.  Fig.  3, 
into  the  sides  thereof,  while  it  is  yet 'wet,  and  bringing  the 
piece  out  entire:  the  tin  mould  must  now  have  the  frame. 
Fig.  4,  put  in  to  keep  the  sides  of  the  muffle  from  contract¬ 
ing,  and  being  set  up  end-ways,  and  a  little  inclined,  it 
must  be  dried  in  the  sun,  until  it  has  shrunk  sufficiently  to 
leave  the  mould,  after  which  it  must  be  completely  dried 
and  burned  in  the  usual  manner. 

The  composition  of  the  smaller  implements,  or  muffle 
bottoms  for  dial  plates,  for  the  mould  Figs.  9  ^^iid  10,  is 
made  of  the'finer  part  of  the  Stourbridge  clay,  with  a  small 
proportion  of  pipe  clay. 

The  rings  are  made  from  tw'o  parts  of  Dutch  black  lead 
pots,  powdered,  and  one  part  of  pipe  clay.  I  have  made 
repeated  trials  of  English  black  lead,  m  various  slates,  as  a 
substitute  for  the  Dutch  black  lead  pots,  but  w'ithout  find¬ 
ing  it  to  answer  properly. 

Should  any  difficulty  appear  in  any  part  of  my  process, 
I  shall  be  happy  in  attending  the  committees,  and  per- 
forminoc  the  whole  operation  before  them,  whenever  they 
:  °  shall 
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shall  be  pleased  to  appoint  ;  when  the  great  simplicity  an4 
advantage  will  appear  evident* 

1  am,  my  lords  and  gentlemen, 

your  most  obedient  and  respectful  servant, 

Edmund  Turreuu. 

No.  40,  Westmoreland  Street,  Goswcil  Road, 

April  10,  1806. 

To  the  Members  of  the  Society  of 
Arts, 

Certificates  from  Messrs.  J.  Haynes  and  Son,  Westmore¬ 
land  Buildings  ;  John  Kelly,  Hoo])er-Street,  Clerkenwell  ; 
John  Foster,  Author-Street,  St.  Luke’s,  and  William  Fos¬ 
ter,  Author-Street,  St'.  Luke’s,  slate,  that  they  have  been 
in  the  habit  of  using  for  upwards  of  twelve  months,  Mr. 
Turrell’s  muffles,  and  that  they  are  greatly  superior  to  any 
they  have  hitherto  been  able  to  procure,  and  that  it  is  their 
opinion  their  durability  may  be  completely  attribiited  to  his 
improved  method  of  moulding  them. 


XXXVr.  Description  of  a  Machine  for  raising  Coals  or 
other  Articles  from  Mines.  By  Mr.  Gilbert  Gilpin*. 

SIR, 

X'he  improvement  of  the  machines  in  use  for  raising  coaj 
and  ore  from  the  mines,  has  Ions;  been  a  desideratum  of  the 
Society  for  the  Encouragement  of  Arts,  Manufactures,  and 
Commerce,  and  they  have  repeatedly  offered  a  premium  for 
that  purpose. 

Those  in  general  use  (from  the  increased  exp‘'nse  of  horse 
labour),  are  worked  by  a  steam  engine,'  attached  to  a  crank 
of  twenty-one  inches  radius,  wedged  on  a  shaft  along  with 
a  fly  wheel,  eleven  or  twelve  feel  in  diameter,  and  pinion 
wheel,  of  eleven  teeth,  which  latter  works  in  another  of 
sixty-four  teeth,  on  the  shaft  of  which  is  a  plain  cylindrical 
barrel,  from  four  to  six  feet  diameter,  and  nine  or  ten  feet 

*■  From  Transactions  of  the  Society  for  the  Enconragement  of  Arts,  Mamifac- 

tnres,  and  Commerce,  for  1807. - Twenty  guineas  were  voted  by  the  Society 

to  Mr.  Gilpin  for  this  invention. 
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long;  some  have  barrels  formed  of  frustums  of  cones, 
(wliosc  perimeters  are  in  the  proportion  of  about  five  to  four), 
united  at  their  bases,  and  of  various  diameters;  the  axes  of 
both  kinds  are  placed  at  right  angles  witli  the  centre  line  of 
the  pit,  and  at  each  end  a  rope  of  six  inches  in  circum¬ 
ference  is  made  fast  by  a  staple,  which  ropes  work  (m  con¬ 
trary  directions  at  the  same  time)  over  two  pulleys,  placed 
in  a  frame  parallel  to  each  other,  and  at  an  equal  distance 
from  the  centre  of  the  pit ;  to  the  ends  of  these  ropes  the 
baskets  of  coal  and  ore  to  be  raised  are  hooked. 

The  simplicity  of  their  general  structure  is  such  as,  per¬ 
haps,  not  to  admit  of  any  considerable  improvement ;  but 
the  forms  of  the  barrels  are  very  defective. 

On  putting  one  of  these  machines  in  motion  each  rope 
forms  a  triangle,  the  lines  thereof  from  the  pulley  to  the 
first  and  last  coil,  and  the  surface  of  the  barrel,  forming  its 
three  sides.  Upon  the  cylindrical  barrel  the  load  always 
tends,  from  gravitation,  towards  the  nearest  point  of  con¬ 
tact  with  the  centre  of  motion  of  the  barrel,  and,  in  conse¬ 
quence,  the  ascending  rope  at  first  bends  around  it  in  re¬ 
ceding  coiis  from  the  subtending  side  of  the  triangle,  dimi¬ 
nishing  their  distances  as  they  approach  the  nearest  point  of 
contact,  (where  the  rope  crosses  the  centres  of  the  pulley 
and  barrel  at  right  angles,)  thereby  leaving  a  great  part  of 
the  latter  uncovered  by  the  rope,  and  hence  the  necessity 
of  such  long  ones;  afterwards  coiling  hard  against  itself  as 
it  approaches  the  other  side  of  the  triangle,  to  its  great  in¬ 
jury  in  wear. 

The  barrels  formed  of  frustums  of  cones,  united  at  their 
bases,  whose  perimeters  are  in  the  proportion  of  about  five 
to  four,  arc  equally  defective,  on  account  of  the  rope,  for 
the  reason  before  mentioned,  binding  hard  against  itself, 
and  even  sometimes  (in  wet  weather,  when  its  rigidity  is 
increased  by  absorption  of  water,)  folding  at  first  in  receding 
coils,  and  afterwards  so  hard  again-st  itself  as  to  force  those 
receding  coils  to  slip  suddenly  towards  the  small  perimeter 
of  the  cone,  thereby  making  a  la  e  portion  of  the  rope  to 
descend  the  pit  in  an  instant,  breaking  the  rope  by  the  sud- 
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den  jerk^  and  frequently  causing  the  immediate  destruction 
of  the  men  who  may  be  ascending  the  pit  at  the  time^  or 
dashing  to  pieces  the  basket  and  its  contents. 

Besides  the  unnecessary  ex  pence  arising  from  the  use  of 
hempen  ropes^  and  the  breakage  of  chains  when  applied  in 
the  common  way,  the  forms  ot  the  barrels  are  quite  erro¬ 
neous  in  principle.  Some  are  cylindrical  j  others  formed  of 
frustums  of  cones  united  at  their  bases,  without  any  deter¬ 
minate  proportion  in  their  perimeters,  or  regard  to  the  weight 
of  the  rope  or  chain  working  thereon,  both  of  which  are 
absolutely  necessary  to  acquire  a  maximum  effect. 

Tiie  convex  surface  of  a  frustum  of  a  cone,-  is  =  to  the 
convex  surface  of  a  cylinder  of  the  same  aUitude,  having  its 
circumference  =  to  half  the  sum  of  the  perimeters  of:  the 
frustum  :  and  circumferences  of  circles  being  to  one  another 
as  their  diameters,  the  surface  of  a  barrel  formed  of  two 
frustums  of  riffht  cones  (united  at  their  bases),  each  64 
inches  diameter  at  one  end,  32  at  the  other,  and  54  long, 
which  is  the  size  we  have  adopted  here,  is  =  to  the  surface 
of  a  plain  cylindrical  one,  48  inches  diameter,  and  108  long. 
Each  will  therefore^  bend  the  same  length  of  cordage  in  an 
equal  number  of  revolutions,  and  so  far  they  are  equal  ta 
each  other;  but  they  vary  very  considerably  in  the  momenta 
required  to  work  them. 

Let  a  —  the  weight  of  the  basket  of  coal,  and  b  =  that 
of  the  descending  part  of  the  chain  ;  then,  on  the  cylindrical 
barrel,  when  the  former  is  hooked  to  the  end  of  the  latter, 
and  eased  from  the  bottom  of  the  pit  (the  opposite  chain 
being  bent  on  the  barrel),  a-^h—  the  counterpoise  required 
at  24  inches  radius ;  and  when  it  is  wound  up  to  the  top 
(the  descending  part  of  the  opposite  chain  hanging  down 
the  pit),  a  —  ^  =  the  counterpoise  required  at  the  same 
radius. 

On  the  barrel  formed  of  frustums  of  right  cones,  when 
the  load  is  cased  from  the  bottom  of  the  pit,  it  and  the  chain 
are  suspended  from  one  of  the  smaller  perimeters  (the  op¬ 
posite  chain  being  bent  on  the  barrel),  -f  ^  =  the  coun¬ 
terpoise  required  at  32  inches  radius ;  and  when  it  is  wound 
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to  the  top  of  the  pit,  it  is  suspended  from  tlie  larger  pe¬ 
rimeter  of  one  frustum,  whilst  the  descending  part  of  the 
opposite  chain  is  hanging  down  the  pit  from  the  smaller 

perimeter  of  the  other,  and  in  that  position  a  =  the 
counterpoise  required  at  the  same  radius. 

Consequently,  by  supposing  a,  the  w'eight  of  the  basket 
of  coal,  to  be  SOOlbs.  and  the  weight  of  the  descendino 
part  of  the  chain,  400lbs.  (these  arc  the  weights  which  we 
have  adopted  here),  we  have  the  counterpoise  required  upon 
the  cylindrical  barrel,  at  24  inches  radius,  120dlbs.  when 
the  basket  of  coals  is  at  the  bottom  of  the  pit,  and  400lbs. 
when  it  is  at  the  top;  but  upon  the  barrel  formed  of  frus¬ 
tums  of  right  cones,  the  counterpoise  required  at  32  inches 
radius  is  600lbs.  in  each  position.  And  as  the  counterpoise 
required  is  in  inverse  proportion  to  the  length  of  the  radius 
at  which  it  is  applied,  we  have  24  ;  32  :  :  600  :  SOOlbs.  the 
counterpoise  required  upon  the  barrel  formed  of  frustums  of 
right  cones,  at  24  inches  radius.  Again,  as  the  descending 
part  of  a  chain  +  a  basket  of  coal  of  double  its  weight,  un¬ 
bending  out  of  equi- distant  grooves  from  the  base  of  a  frus¬ 
tum  of  a  right  cone,  towards  its  smaller  perimeter,  balances 
in  every  revolution  of  the  barrel,  a  chain  of  equal  weight  + 
a  basket  of  coal,  of  double  its  weight,  bending  into  equi¬ 
distant  grooves  from  the  smaller  perimeter  of  a  similar  frus¬ 
tum  towards  its  base,  the  counterpoise  required  must  be 
equal  in  all  parts  of  the  descent. 

So  that  by  making  the  weight  of  the  basket  of  coal  to  that 
of  the  chain,  and  the  perimeters  of  the  frustums  of  cones, 
which  form  the  barrel,  to  each  other,  in  the  proportion  of 
two  to  one,  a  maximum  is  obtained,  by  which  a  barrel  of 
this  description  requires  one-third  less  momentum,  fand  con- 
serjuently  one- third  less  expence,)  to  ivork  it  than  a  cylin¬ 
drical  one. 

The  barrels  are  made  by  nailing  two  to  three  inch  planks 
upon  w'ooden  or  iron  curves,  as  in  the  common  way,  and 
afterwards  folded,  spirally,  with  wrought  iron  tire,  so  as  to 
leave  a  vacancy  of  about  half  an  inch  between  each  fold,  for 
the  lower  part  of  the  ellipses  of  those  links  of  the  chain 
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which  work  vertically  to  move  in^  and  keep  the  coils  at  an 
equal  distance  from  each  other. 

The  wrought  iron  tire  is  of  two  kiiuls^  the  one  for  coni¬ 
cal,  and  the  other  for  cylindrical  barrels  ;  the  cross  section 
of  that  for  the  barrel  formed  of  frustums  of  cones,  is  nearly 
a  parallelogram,  H  ii^ch  by  -|ths,  out  of  the  upper  part  of 
which  about  one-iourth  of  an  ellipsis  is  taken,  to  form  a 
horizontal  bearing  for  those  links  of  the  chain  which  lie  flat 
upon  the  tire;  the  cross  section  of  the  latter  is  a  rectangle 
li  inch  by  I  inch.  Both  are  rolled  into  their  proper  form, 
and  holes  of  a  quarter  of  an  inch  diameter  punched  therein, 
at  a  foot  from  each  other,  for  the  purpose  of  nailing  them 
to  the  planking  of  the  barrels. 

As  the  method  of  working  chains  in  grooves  has  only 
been  in  use  about  three  years  and  a  half,  it  is  impossible  to 
give  a  certain  idea  in  respect  to  their  durability.  In  all  that 
time  not  a  single  link  has  broke,  or  the  least  accident  oc¬ 
curred  therefrom,  though  Messrs.  T.  W^.  and  B.  Botfield 
have  nearly  three  thousand  feet  in  daily  motion  at  this  ma¬ 
nufactory.  The  wear  has  also  been  so  trifling,  that  I  con¬ 
ceive  they  will  sooner  fail  from  oxydation  than  attrition  : 
for  although  the  machines  for  raising  coal  and  ore  from  the 
mines  are  in  use  twelve  hours  in  the  day,  the  brown  oxide  of 
iron  formed  upon  the  links  by  exposure  to  the  atmosphere, 
is  seldom  disturbed  by  the  motion  of  the  chain. 

The  method  of  folding  wooden  barrels  with  wrought  iron 
tire,  does  away  the  necessity  of  cast  iron  ones,  and  may  be 
applied  to  every  wooden  barrel  now  in  use  at  a  small  expence, 
as  may  be  seen  by  the  estimate  which  is  subjoined. 

There  are  now  at  work  in  . the  mines  of  this  manufactory, 
four  machines,  with  wooden  barrels  folded  with  wrought 
iron  tire,  one  cylindrical,  and  three  formed  of  frustums  of 
cones,  raising  upwards  of  eight  hundred  tons  of  coal  and 
iron  ore  per  week  from  pits  of  about  eighty  yards  deep ;  and 
three  others  are  in  hand. 

I  look  forward  with  confidence  to  the  general  substitution 
of  chains  for  hempen  ropes  at  all  our  mines  and  manufac¬ 
tories,  a  matter  of  importance  to  the  British  empire,  as  it 

will 
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will  considerably  lessen  the  consiuTiption  of  hemp,  and  render 
it  more  abundant  for  the  exigencies  of  the  navy. 

Wishing  to  give  this  mettu'id  of  working  chains  all  the 
publicity  in  my  power,  I  will  obviate  all  apparent  (for  there 
are  no  real)  difiicultics  which  may  occur  to  any  person  in 
their  application,  on  his  stating  them  in  a  letter  post  paid 
addressed  to  me  here. 

I  am,  sir,  your  most  obedient  servant, 

Gilbert  Gilpin. 

Old  Park  Iron  Works,  near  Shlfnal, 

Feb.  2,  1807. 

To  C.  Taylor,  M.D.  Sec. 


Expence  of  tarred  ropes  for  a  machine  for  raising  coal  and 
ore  from  a  pit  eighty  yards  deep,  for  three  yf^ars  and  four 
months.  ' 

Ten  ropes  each  1 10  yards  long,  six  inches  in  cir-  s,  d» 
cumference,  and  5lbs.  per  yard,  5500lb3.  at 
Sd.  per  lb.  -  -  -  -  -  -  183  6  8 

Deduct  10  worn  out  ropes  2750  lbs.  at  id,  lb.  119  2 

Net  expence  of  ropes  for  3  years  and  4  months  171  17  6 


Expence  of  chains  for  a  machine  for  raising  coal  and  ore 

from  a  pit  eighty  yards  deep. 

Two  chains  each  1 10  yards  long,  formed  of  f  inch 
iron,  2S  links  to  the  yard,  and  weighing  3lbs. 
per  yard,  1  lOOlhs.  at  6d.  per  lb.  -  -  27  10  0 

180  yards  of  wrought  iron  tire,  with  the  holes 
punched  therein  weighing  7lbs.  per  yard,  at 
15.  6d.  per  yard  -  *-  -  -  -  13100 

540  nails  for  the  tire,  27lbs.  at  6d,  per  lb.  0  13  6 

Workmanship,  nailing  the  tire  on  the  barrel,  180 

yards  at  2-^d/.  per  yard  -  -  -  -  117  6 

.^.43  11  0 


The  above  chains  and  tire  have  been  at  work  three  year^ 
and  four  months,  and  do  not  appear  to  be  one-fourth  worn. 
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SIR, 

This  is  to  certify,  that 'Gilbert  Gilpin  has  invented  a  me^ 
thod  of  raising  coal  and  ore  from  the  mines  by  means  of 
chains  vvorkinp'  in  rirooves,  formed  by  folding;  wooden  bar- 
rels  spirally,  with  wrought  iron  tire,  so  as  to  leave  a  vacancy 
between  each  fold  for  the  lower  parts  of  the  circumferences 
of  those  links  of  the  chains  which  work  vertically  to  move 
in,  and  thereby  cause  uniformity  and  safety  in  motion  ;  four 
of  which  machines  we  have  now  at  work  at  our  mines  at 
this  place,  one  with  a  cylindrical  barrel,  and  three  formed 
of  frustums  of  cones,  wliich  machines  are  (to  the  best  of 
our  knowledge)  superior  to  any  hitherto  known  or  in  use, 
and  will  produce  the  effect  at  a  much  less  expence. 

(Signed)  T.  W.  and  B.  Botfield. 

Old  Park  Iron  Works, 

March  6,  1807. 

To  C.  Taylor,  M.D.  Sec. 


SIR, 

Messrs.  T.  W.  and  B.  Botfield  inform  me,  that  they 
sent  the  certificate  in  respect  to  the  machine  for  raising  coal 
and  ore  from  the  mines,  to  you  yesterday. 

You  will  please  to  observe,  that  of  the  four  machines  now 
in  use,  two  only  work  with  tivo  chains  each,  and  they  are 
both  formed  of  frustums  of  cones ;  the  other  two,  the  one 
with  a  cylindrical  barrel,  and  the  other  a  frustum  of  a  cone, 
have  each  a  chain  at  one  end,  and  a  patent  flat  rope  at  the 
other.  We  are  induced  to  adopt  the  latter  plan  to  do  away 
by  degrees  the  prejudices  which  miners  and  colliers  have  im¬ 
bibed  against  chains,  from  accidents  which  they  have  been 
witnesses  to  in  the  common  way  of  working.  Though  the 
causes  of  similar  accidents  are  entirely  done  away  by  the  new 
method  of  working,  some  little  of  the  old  prejudice  remains ; 
a  tbinp’  not  to  be  wondered  at  when  we  consider  the  unin- 

O 

formed  siate  of  this  description  of  men,  arising  from  a  life 
spent  in  the  dark  recesses  of  mines  3  and,  as  it  were,  cut  off 
f.  om  the  rest  of  society. 

From  the  uniformity  and  safety  of  the  new  method,  their 
prejudices  against  chains  are,  however,  rapidly  wearing 
away,  and  I  have  no  doubt  that  in  a  few  years  they  will 

even 
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even  he  preferred.  It  is  certainly  more  reasonable  to  sup¬ 
pose  tliat  this  will  be  the  case  from  the  superiority  which 
iron  holds  in  point  of  strength  of  materials,  than  that  ropes 
even  should  have  been  known,  (at  least  in  the  mines,)  had 
the  new  method  of  working  chains  been  in  use  prior  to  the 
introduction  of  hemp. 

By  excusing  the  liberty  which  I  am  now  taking,  you  will 
oblige.  Sir,  your  obedient  servant, 

Gilbert  Gilpin. 

Old  Park  Iron  Works, 

Mardi  7,  1807. 

To  C.  Taylor,  M.D.  Sec. 

Reference  to  the  Engraving  of  Mr,  Gilbert  Gilpbfs  im¬ 
proved  Mactime  for  raising  Coal,  Ore,  ^c,  Plate  VL 
Fig.  1,  2,  3,  4. 

Fig.  1.  G.  A  crank  to  which  the  connecting  rod  is  fixed  to 
attach  the  machine  to  the  steam-engine  which  works  it. 

h.  A  wheel  of  13  teeth,  wedged  upon  the  same  shaft  with 
the  crank,  and  which  works  into  the  wheel  d. 

c.  A  fly  wheel  1 1  feet  in  diameter,  wedged  upon  the  same 
shaft  as  the  wheel  b, 

d.  A  wheel  ot  64  teeth  wedged  upon  the  same  shaft  as 
the  barrel,  into  which  the  wheel  b  w'orks. 

e.  A  w’ooden  barrel,  formed  of  two  frustums  of  cones 
united  base  to  base,  and  folded  spirally  wdth  wrought  iron 
tire,  which  keeps  the  links  of  the  chains  at  right  angles  with 
each  other,  and  with  the  grooves  in  the  pulleys. 

ff.  The  reeling-post  and  its  lever,  for  disengaging  the 
barrel  from  the  steam-engine,  when  the  men  are  to  be  let 
down  into  the  pit  by  means  of  the  break. 

gg,  A  break  wheel,  break  and  lever,  for  regulating  the 
velocity  of  the  barrel  when  disengaged  from  the  steam  en¬ 
gine,  and  in  the  act  of  lowering  the  miners  into  the  pit. 
hh.  The  frame  on  which  the  machine  is  erected. 
a.  Fig.  2.  The  pit- frame,  for  supporting  the  pulleys. 
k.  The  pit  represented  by  a  circle,  part  of  which  is  shown 
open,  and  part  by  dotted  lines. 

11.  Two  grooved  pulleys,  over  which  the  chains,  extending 
considerable  length  from  the  barrel  a,  work  in  parallel  lines. 
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m.  The  carriage  (called  a  tacking  in  Shrop<jhire)  on  which 
the  coal  and  ore  are  landed  from  the  chain  at  the  pit  head, 
moving  on  i’our  small  iion  wheels. 

nn.  Baskets  on  which  the  coal  and  ore  are  raised  from 
the  pits. 

0.  The  hook  which  goes  into  the  staple  of  the  basket  to 
draw  it  forward  w'hen  lowering  on  to  the  lacking. 

After  the  basket  is  lowered,  the  lacking  is  drawn  forward 
by  two  girls  to  the  edge  of  the  frame,  which  is  laid  level 
with  the  ground  on  its  outside,  and  near  to  which  the  coal  . 
and  ore  are  loaded  into  waggons,  and  afterwards  drawn  upon 
iron  rail-ways  to  the  furnaces,  forges,  &c. 

Fig.  3.  A  section  of  a  part  of  the  barrel  and  tire,  showing 
the  manner  the  links  of  the  chain  lie  on  it,  on  a  scale  of 
three  inches  to  the  foot. 

Fig.  4.  A  section  of  the  pulley,  with  a  link  of  the  chain 
lying  in  it. 

In  a  large  machine  the  barrel  is  fixed  24  or  25  yards  from 
the  pit,  which  is  a  distance  of  nine  feet  in  the  model  sent  to 
the  society. 

Although  the  small  chain  for  the  model  was.  made  in 
Birmingham,  it  is  remarkably  full  of  twist,  and  the  links 
in  general  awry  where  they  join,  in  some  parts  as  much  as 
half  the  thickness  of  the  link.  It  does  not,  therefore,  keep 
well  in  the  grooves,  or,  indeed,  will  it  at  all  without  a  weight 
of  five  or  six  pounds  attached  to  the  end  of  it,  and  the  bar¬ 
rel  and  frame  at  the  proportional  distance  of  about  nine  feet 
from  each  other,  y 


XXXVII.  Remarks  on  an  Essay  on  Commerce^  published  in 
the  Philosophical  Magazine  for  June  1808,  Vol.  xxxi. 
Num.  121,  p.  8. 

-  To  Mr.  Tilloch, 

■  ' 

SIR, 

I  HAVE  perused,  with  much  pleasure,  in  your  Magazine  for 
last  month,  a  paper  entitled  An  Essay  on  Commerce,’^' 
written  by  Mr.  James  Graham,  of  Berwick-upon-Tweed. 

As 
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As  there  are  some  points,  however,  contained  in  it,  which 
I  do  not  clearly  comprehend,  and  others,  on  which  1  hold 
a  ditferent  opinion  from  Mr.  Graham  ;  I  shall  take  the  li¬ 
berty  of  troubling  you  w  ith  a  few  ideas  on  the  subject. 

I'he  principle  of  commerce  being  nearly  coeval  with  man 
is  a  dogma  universally  admitted ;  it  is,  indeed,  so  evident 
and  rational,  that  it  would  be  absurd  to  argue  against  it,  or 
even  to  question  its  probability  ,  but,  to  admit  it  as  the  in-  , 
ference  of  Mr.  Graham’s  statement,  that  there  is  no  coun¬ 
try,  however  highly  it  may  be  favoured,  wi)ich  can  produce 
all  that  is  necessary  for  the  comfort,  health,  protection,  and 
secuiitv  of  its  inhabitants,”  w'ould,  I  conceive,  be  w^eaken- 
ing  instead  of  confirming  the  position,  and,  so  far  from 
provino-  the  importance  of  commerce,  would  vshow  it  to  be 
of  very  little  use.  For,  if  a  country  is  natura’dy  incapable 
of  itself  to  produce  all  that  is  necessary  for  the  health  and 
comfort  of  Inhabitants,  1  do  not  see  how  this  deticicncy  can 
be  supplied  ;  because,  from  the  nature  of  the  soil  and  cli¬ 
mate,  inhabitants  themselves  cannot  long  continue  there  in 
existence.  We  accordingly  find,  that  such  tracts  of  land 
as  are  naturally  barren,  are  also  uninhabited.  It  is  true, 
many  countries  draw  the  most  material  articles  of  their  sub¬ 
sistence  from  others,  whence  thev  are  exported  for  their  use  ; 
but,  then,  this  is  no  proof  of  the  first  being  incapable  to 
produce  them,  or  at  least,  something  equally,  and  perhaps 
more,  adapted  to  the  purpose  ;  or  of  their  not  having  ac¬ 
tually  produced  one  or  other  of  them,  previously  to  the  con¬ 
nection.  This,  in  treating  of  the  origin  of  commerce,  I 
shall  explain  presently  more  at  large  ;  but,  considering  Mr, 
Graham’s  statement  in  a  general  point  of  view',  let ‘any  one 
examine  into  the  various  articles  respectively  produced  by 
the  difierent  nations  of  the  earth,  and,  if  1  am  not  very 
much  mistaken,  he  will  perceive  how  admirably  they  are 
adapted  to  the  preeminent  and,  in  some  respects,  exclusive 
use  of  the  inhabitants  of  those  countries  to  which  they  seve¬ 
rally  belong.  Rice,  for  instance,  is  the  chief  support  oi 
the  inhabitants  of  India,  and  corn  may  be  said  to  answer  it 
in  Europe;  an  exchange,  however,  so  as  to  substitute  one 
to  the  exclusion  of  the  other,  would  injure  both  people:  for 

it 
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it  must  be  known  that  corn,  instead  of  rice,  would  as  III 
agree  with  the  constitution  of  a  native  Indian,  as  rice,  sub¬ 
stituted  for  corn,  would  with  that  of  an  European,  Again, 
to  notice  an  example  Mr.  Graham  has  selected  as  one  par¬ 
ticularly'  worthy  of  attention— I  mean  the  difficulty  of  this 
island  and  the  continent  reciprocally  obtaining  wine  and 
poner ;  which  he  condemns  as  a  piece  of  cruel  policy,  that 
prevents  a  great  bulk  of  people  from  enjoying  those  bounties 
of  Providence  which  the  earth  sends  forth  in  such  abund¬ 
ance.  Now,  these  articles  are  certainly,  both  of  them,  very 
useful  in  the  countries  in  which  they  are  respectively  manu¬ 
factured,  and  custom  may  have  led  some  persons  to  suppose 
that  they  (particularly  the  first)  are  equally  so  in  those  in 
which  they  cannot  be  manufactured  ;  but,  taking  the  ques¬ 
tion  generally  {which  is  the  only  way  to  determine  it  cor¬ 
rectly),  let  me  ask,  how  long  an  English  brick-maker  could 
support  himself  upon  French  claret  in  lieu  of  porter,  or 
what  would  become  of  a  French  peasant,  were  he  to  drink 
as  plentifully  of  Burton  ale  as  he  does  of  his  native  wine  ? 
In  the  same  manner,  it  may  be  argued,  that  the  importa¬ 
tion  of  tea,  which,  from  its  general  use,  is  looked  upon  bv 
many  as  a  necessary  of  life,  ought  to  be  encouraged  and 
promoted  in  this  country ;  but,  no  one  will  undertake  to 
say,  that  its  use  in  this  country  (where,  notwithstanding  its 
prevalence,  it  is  deprecated  by  the  faculty)  can  be  compared 
with  its  use  in  China,  to  which  it  is  indigenous  ;  it  consti¬ 
tutes  there  the  common  drink  of  all  descriptions  of  persons, 
from  the  highest  to  the  lowest  orders,  and  affords  as  much 
nourishment  and  refreshment  to  them  as  beer  or  wine  does 
to  the  inhabitants  of  this  country  or  the  continent. 

It  is  moreover  to  be  observed,  that  a  person  passing  from 
one  country  into  another,  where  he  settles  as  an  inhabitant, 
no  longer  stands  in  need  of  those  articles  on  which  he  has 
been  in  the  habit  of  subsisting,  and  which  can  only  be  pro¬ 
duced  in  the  country  he  has  left  :  these,  indeed,  so  far  from 
being  necessary  to  his  support,  are  frequently  injurious  and 
improper, — the  most  fit  being  such  as  are  produced,  or  arc, 
at  least,  capable  of  being  produced,  in  the  climate  into 
which  he  has  removed;  which  is  another  strong  and  con¬ 
vincing 
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vlnclng  proof  of  ihe  reverse  of  Mr.  Graham’s  statement,  and 
shous  flow  Nature  contributes  to  a  change  of  constitution 
with  a  chaniic  of  residence,  so  as  to  render  the  produce  of 
each  country  the  most  proper  for  its  inhabitants.  Indeed, 
I  am  Miipnsed  that  the  contrary  should  have  been  stated  by 
him  to  torni  a  part  of  the  immutable  laws  of  the  Creator; 
when  every  testimony  concurs  to  show  that  it  was  and  is  his 
intention  to  gift  each  nation  with  such  and  such  properties 
Of  soil  and  climate  as  are  necessary  to  produce  those  articles 
the  best  adapted  to  its  uses  :  the  more  especially,  when  we 
come  to  consider,  that  those,  commodities  which  are  intro¬ 
duced  into  countries  where  they  cannot  be  naturally  pro¬ 
duced,  are,  always,  in  such  countries,  articles  of  luxurious 
supeifluity,  and,  mostly,  causes  of  intemperance  and  dis¬ 
ease.  I  am  not  prepared  to  defend  the  opinion  ;  but,  from 
attentively  considering  the  different  dispositions,  the  oppo¬ 
site  climates,  and  the  various  languages  that  belong  to  the 
several  nations  of  the  earth,  it  should  seem,  that  Providence 
had  rather  intended  that  they  should  be  independent  of  one 
another,  than  that,  according  to  Mr.  Graham’s  representa¬ 
tion,  they  should,  of  necessity^  have  recourse  to  mutual 
assistance  :  it  cannot  fail  to  strike,  that,  in  proportion  with 
the  h^cal  distances  between  them,  they  differ  in  these  parti¬ 
culars  in  a  greater  or  less  degree,  which  shows  that  the  con¬ 
nections  of  society  die  gradually  away,  and  that  to  break  the 
natural  order  of  its  communication,  by  corresponding  wdih 
distant  parts  of  it,  unassisted  by  the  medium  of  those  that 
intervene,  is  an  invention  of  mankind,  and  not  a  law' of  the 
Creator.  But  this  leads' me  to  a  consideration  of  the  first 
principles  of  commerce. 

Wlien,  at  the  beginning  of  these  remarks,  I  admitted 
that  commerce  was  nearly  coeval  with  man,  it  is  to  be  ob¬ 
served,  that,  not  making  use  of  the  term  in  its  fullest  sense, 
I  meant  that  there  existed,  at  the  first  institution  of  society, 
a  practice  of  bartering,  or  exchanging  one  commodity  for 
another.  Actuated  by  a  principle  of  self-interest,  men  found, 
that,  by  devoting  their  time  and  talents  to  one  particular 
occupation,  they  could  obtain  the  necessaries  of  life  with 
greater  ease,  in  greater  plenty  and  in  greater  perfection,  than 

'  ^  '  if 
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if  each  had  undertaken  to  procure  them  separately  for  Inm- 
self.  Their  being,  however,  enabled  to  do  this,  did  not  so 
much  arise  from  natur^ai  as  artilicial  causes ;  for  though, 
most  assuredly,  there  are  particular  parls  of  a  nation,  which 
may  exclusively  produce  articles  necessary  to  the  whole,  yet 
this  is  no  argument  in  support  of  Mr.  Graham’s  statement, 
which  implies  that  nations  themselves  are  as  much  depend¬ 
ent  upon  each  other,  as  the  several  parts  of  which  they  are 
each  of  them  composed.  But,  even  here,  it  must  be  ad¬ 
mitted,  that  such  articles  are  more  adapted  to  the  .use  of  the 
inhabitants  of  the  parts  where  they  are  produced,  than  to 
that  of  those  who  live  in  different  ones  of  the  same  nation  ; 
the  decree  of  utility  lessening;  as  the  local  distances  increase. 
In  addition  to  what  has  been  said  before,  that  the  Creator 
has  distinguished  the  different  nations  of  the  earth  by  dissi¬ 
milarity  of ‘language,  habits,  and  dispositions,  he  has,  to 
make  this  distinction  more  evident  and  striking,  separated 
them  by  less  equivocal  divisions :  by  rocks,  water,  long 
chains  of  mountains,  and  other  boundaries  or  marks  ;  so 
that,  the  difficulty  of  defining  the  limits  of  a  nation  cannot 
be  urged  in  opposition  to  the  distinction  which  is  made  be¬ 
tween  that  commerce  which  is  carried  on  by  the  several  parts 
of  it,  among  themselves,  and  that  which  is  carried  on  be¬ 
tween  it  and  other  nations.  But,  leaving  the,  generally 
speaking,  unimportant  consideration  of  the  difference  be¬ 
tween  what  each  part  of  a  nation  is  naturally  capable  of 
producing, — it  will  be  found  that  the  difference  between 
what  each  part  of  it  acually  does  produce,  arises  always,  and 
almost  totally,  from  that  superiority  of  skill  and  judgement 
which  is  the  inevitable  consequence  of  the  attention  of  their 
several  inhabitants  being  respectively  devoted  to  a  few  pur¬ 
suits  :  physical  exertion,  aided  by  the  human  intellect,  if 
confined  to  any  particular  branch  of  agriculture,  art,  or  ma¬ 
nufacture,  cannot  fail  to  arrive  at  a  degree  of  perfection  far 
beyond  what  it  would  otherwise  have  attained,  had  it  been 
distracted  by  an  application  to  all,  or  any  considerable 
number  of  them.  On  this  account,  a  piece  of  ground  be¬ 
longing  to  an  individual,  although  capable  of  producing 
every  thing  necessary  for  his  use,  was  appropriated  solely  to 
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the  cultivation  of  one  particular  article  ;  the  overplus  of 
which,  or  what  was  more  than  wanted  for  his  own  con¬ 
sumption,  he  exchanged,  with  others  in  a  similar  situation, 
for  such  and  such  commodities  as  he  rcqr/ired.  Men  were, 
accordingly,  led  to  associate  with  one  another;  conscious, 
that  the  best  way  to  accommodate  themselves,  was  to  ac¬ 
commodate  their  nelo:hhonrs.  Villacres  were  established,  to 
each  particular  member  of  which,  certain  functions  were 
assigned  ;  by  which  iDcans,  the  whole  body  was  combined 
together,  and  transformed,  as  it  were,  into  an  individual  of 
itself. 

Suppose,  then,  a  certain  number  of  these  individual  bodies 
to  be  stationed  at  diflerent  parts  of  the  same  country, — not 
so  distant,  however,  but  to  be  able,  without 'difficulty,  to 
communicate  with  each  other ;  is  it  at  all  surprising,  seeing 
the  advantage  which  each  of  them  has  obtained  by  dividing 
their  employments,  that  they  should  be  induced  to  repeat 
the  same  experiment  upon  a  larger  scale,  and  appropriate  to 
each  of  these  bodies  the  principal  cultivation  of  some  one 
particular  article  or  another? — Proceeding  upon  the  same 
principle,  we  may  form  an  idea  of  this  extended  class  or 
province  concentrating  itself  and  communicating  with  others 
concentrated  in  the  same  wav  ;  till,  at  last,  a  whole  country 
becomes  united.  During  the  progress,  money,  or  some¬ 
thing  else,  is  introduced  as  a  medium  of  exchange  to  facili¬ 
tate  the  connection ;  civilization  imperceptibly  advances  to 
refinement  ;  and  commerce,  although  originally  directed  to 
the  necessaries  of  life,  gradually  embraces  its  conveniences 
and  comforts,  and  ultimately  includes  its  luxuries  and  su¬ 
perfluities. — In  proof  of  this  being  the  origin  and  rise  of 
commerce,  it  is  only  necessary  to  refer  to  any  particular 
country,  and,  even  under  the  present  complicated  appear¬ 
ance  of  its  arrangement,  (owing  to  the  length  of  time  which 
has  elapsed  since  the  first  stages  were  performed,)  it  will  be 
seen,  that  separate  employments  are  undertaken  by  the  in¬ 
habitants  of  separate  places,  that  certain  manufactures  are 
carried  on  in  certain  districts,  and  that  tlie  cultivation  of 
particular  articles  is  left  to  particular  counties  or  divisions. 

ildie  commerce  between  nations  may  be  accounted  for  in 

exactly 
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exactly  the  same  way ;  every  one  admitting  the  former  prin-^ 
ciple  must  be  convinced  of  ks  applying  equally  in  this  case. 
Some  distinction  is,  however,  to  be  observed  :  certain  prin¬ 
cipal  commodities  are  cultivated  by  each  nation  in  coiTonoDy 
and,  generally,  in  sufficient  quantities  for  its  own  consump¬ 
tion  ;  although  they  are  alike  useful  to  many  of  them,  and 
might  easily  be  disposed  of  to  all.  Hay  and  corn,  for  in¬ 
stance,  tv/o  articles  almost  universally  and  absolutely  neces¬ 
sary ;  the  first  is  seldom  or  ever  used  in  traffic;  and  the 
second,  although  frequently  introduced,  has  always  been 
considered  as  an  improper  object;  it  being  the  policy  of  each 
country  to  raise  as  much  within  itself,  as  is  wanted  for  its 
own  use.  Thus,  in  France,  at  different  periods,  it  has  been 
found  necessary  to  restrain  the  cultivation  of  vine-yards,  (ex¬ 
tended,  by  reason  of  their  wines  being  a  favourite  article  of 
commerce,)  so  as  to  prevent  a  scarcity  of  corn  and  pasture, 
which  would  render  them  too  much  dependent  upon  other 
nations  for  their  support. 

One  of  the  principal  uses  of  commerce  between  nations, 
appears  to  be  not  so  much,  as  between  the  respective  parts 
of  them,  to  afford  mutual  accommodation  to  each  other,  as 
to  excite  amongst  them  a  spirit  of  emulation  ;  and  I  cannotq 
but  consider  that  man  a  greater  friend  to  his  country,  who 
endeavours  to  imitate,  with  a  view  of  excelling,  an  article 
manufactured  in  a  different  part  of  the  world,  than  a  man 
who  employs  his  time  and  fortune  in  endeavouring  to  pro¬ 
cure  it  in  its  most  perfect  state,  by  importing  it  from  the 
place  of  its  manufacture.  The  French  have  hitherto  been 
justly  considered  to  excel  in  the  art  of  making  lace  ;  but,  by 
dint  of  perseverance,  we  have  greatly  improved  our  former 
manufacture  of  it,  and  may,  it  is  hoped,  in  the  course  of 
time,  arrive  at  the  same  degree  of  excellence.  The  like  may 
be  observed  of  Spanish  woollen  cloths,  Indian  muslins,  and 
a  variety  of  other  articles,  too  numerous  to  be  mentioned. 
Our  success  in  these  particulars  is  another  proof,  that  not 
so  much  is  dependent  upon  soil  and  climate,  in  producing 
the  raw  materials,  as  many  persons  are  apt  to  imagine ;  and 
a  still  further  proof,  that  very  little,  if  any,  weight  ought 
to  be  attached  to  the  natural  powers  of  the  natives,  beyond 

what 
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what  uniforii'ily  results  from  undivided  care  and  diligent  re¬ 
gard  to  any  particular  object  of  employment.  With  respect 
to  the  natural  resources  of  a  country,  it  is  impossible  to  say 
how  far  they  may  extend ;  because  commerce,  by  intro¬ 
ducing  articles  from  abroad,  applicable  to  useful  purposes, 
renders  the  seeking  of  them,  or  substitutes  for  them,  un¬ 
necessary  at  home*  and  prejudices  people  with  an  idea  that 
none  other  will  answer  equally  well  the  purposes  to  which 
they  are  applied  :  whereas,  it  has  repeatedly  been  discovered, 
in  this  and  other  countries,  when  prevented  from  importing 
certain  articles,  that  many  of  them  are  more  serviceable  rf 
cultivated  at  home,  and  that  several  of  them  are  less  so  than 
others  indigenous  to  such  countries,  the  superior  use  of 
which  would  never  have  been  known,  but  from  the  circum¬ 
stance  of  the  importation  being  prevented. 

As  my  only  view,  in  troubling  you  with  these  remarks, 
(which,  however  familiar  to  Mr.  Graham,  seem  to  have 
been  overlooked  by  him,  as  applicable  to  the  question,)  w'as 
to  point  out,  what  I  conceive  to  be,  an  error  in  his  funda¬ 
mental  statement.  I  should  be  .trespassing  too  much  upon 
your  attention  to  extend  them  any  further,  although,  were  it 
necessary,  I  think- 1  could  assign  other  reasons  than  he  has 
done  for  the  decline  of  commerce, — a  circumstance  which  I 
deplore  equally  with  himself.  Many  of  these  reasons,  de¬ 
tailed  in  a  full  and  masterly  manner,  are  to  be  found  in  the 
works  of  Lord  Bacon  and  Mr.  Locke,  both  of  w’hom  were 
staunch  advocates  for  commerce,  and  able  writers  in  its  de¬ 
fence.  Mr.  Graham’s  motives,  however,  are  laudable  in 
the  extreme;  his  observations  are,  generally,  instructive;  and 
since  his  abilities  and  experience  are  far  superior  to  mine,  I 
trust  that  the  remarks  which  I  have  made  will  be  indulgently 
reeeived,  and  operate  rather  as  an  inducement  to  others  to 
examine  into  the  subject,  than  be  considered  as  offered  by 
me  under  an  idea  of  their  being  accurate  or  conclusive. 

I  am,  sir,  your  obedient  servant, 

William  Lapis, 

Cork, 
luly  1808, 
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XXXVIIT.  Analysis  of  the  lately  discovered  Mineral  Waters 
'  at  Cheltenham  /  and  also  of  other  Medicinal  Sprhigs  in  its 
Ne^hhourkood.  Bi/  Frederick.  Accum,  M.  R.  L  A. 

^  •  7 

Ope,  '(dive  Chemist^  Lecturer  on  Practical  Chemistry  and 
on  Mineralogy  and  Pharmacy,  &c. 

[Continued  from  p.  92.] 

♦ 

ANALYSIS  OF  THE  CAPvBONATED  STEEL  WELL. 

Situation  of  the  Spring. 

Of  a  different  nature  from  the  last  described  waters.  Is  the 
spring  called  the  Carbonated  Steel  Well.  This  spring  is 
situated  near  Hygeia  ILouse,  600  feet  from  the  last  described 
well ;  it  rises  out  of  a  black  ferruginous  mould.  The  water 
lines  the  reservoir,  as  well  as  the  channds  through  which  it 
flows,  with  a  yellow  brown  precipitate. 

/ 

Physical  Properties  of  the  \Yater. 

'  This  water  at  the  fountain  head  is  perfectly  colourless, 
and  transparent.  It  has  a  slight  odour,  resembling  that  of 
iron  when  moistened,  or  rubbed  in  contact  with  water.  It 
sparkles  rather  more  than  common  spring  water:  its  taste  is 
strongly  chalybeate  5  when  suffered  to  be  exposed  to  the 
open  ah  for  six  hours,  the  inner  side  of  the  vessel  containing 
it  becomes  studded  wuth  air  bubbles  j  in  12  hours  the  w^ater 
loses  its  chalybeate  taste.  The  same  eflhct  ensues  instantly, 
when  it  IS  made  to  boil,  which  renders  the  water  turbid, 
and  causes  a  brown  granular  precipitate  to  fall  down.  The 
temperature  of  the  spring  at  78  Fahr.,  was  53  5,  the  baro¬ 
meter  indicating  29*5.  The  specific  weight  of  the  water 
was  2*39. 

Examination  by  Re-agents.  ' 

Experiment  1. — Succinate  of  soda,  when  added  to  this 
water,  previously  concentrated,  by  evaporation,  and  mingled 
with  a  few  drops  of  nitric  acid,  occasioned  a  brown  preci¬ 
pitate. 

Experiment  11. — Prussiate  of  ammonia  and  prussiate  of 
potash  tinged  the  w’ater  blue  ;  boiled  water  did  not  suffer  any 
alteration  from  these  tests. 

Experiment 
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Experiment  III. — Muriate ^  acetate ,  and  nitrate  of  la^ 
rytes  rendered  both  the  tresh  and  boiled  water  turbid. 

Experiment  IV. — Sulphate j  liitraie^  and  acetate  of  silver 
produced  much  cloudiness;  even  when  a  few  drops  of  nitric, 
acetic,  or  sulphuric  acid  had  been  previously  added  to  tho 
water. 

Experiment  V.  IVhite  prussiate  of  iron  underwent  no 
change  in  this  water. 

Experiment  VI .  plate  of  polished  silver  and  hismuth 
suOered  no  alteration,  when  kept  submersed  in  the  carbo¬ 
nated  chalybeate  water. 

¥ 

Experiment  VIE— ^ar^/Zerrendered  the  water  milky. 

Experiment  VIII. — Lime  water  produced  the  same  effect; 
the  precipitate  again  vanished,  by  the  admixture  of  muriatic 
acid. 

Experiment  IX.  Lluate  cf  soda  and  oxalate  of  ammonia 
produced  much  cloudiness. 

Experiment  X.  SuLphuric  and  nitrous  acid  extricated 
many  air  bubbles. 

Experiment  XI. — A  slice  of  gall  nut  suspended  in  the 
water  became  instantly  surrounded  by  a  purple  zone,  and 
lastly  rendered  the  water  black  ;  boiled  water  remained  un¬ 
altered. 

Experiment  XII. — Tincture  of  callage  became  reddened 
with  the  water  at  the  fountain  head,  but  boiled  water  suf¬ 
fered  no  chant>e  from  this  test. 

ANALYSIS. 

Experiment  I. — Having  learnf  from  the  preceding  experi¬ 
ments,  that  the  water  contained  earthy  carbonates,  oxide  of 
iron,  &c.,  231  cubic  inches  of  it  w'ere  slowly  evaporated  to 
five  cubic  inches,  and  when  cold  tiltered. 

Experiment  11. — On  the  product  obiained,  muriatic  acid 
was  made  to  act,  which  was  likewise  employed  to  detach  the 
earthy  crust  that  had  been  formed  on  the  vessel  durina  the 
process  or  evaporation. 

Experiment  III. — To  this  muriatic  solution,  sulphuric 
acid  w'as  added,  and  heat  applied  uniilit  became  nearly  drv ; 
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the  sulphate  of  li'fue  formed,  being  detached  by  ablutioii: 
with  alcohol,  was  dried  and  heated  to  redness  in  a  platina 
spoon  ;  which,  taking  100  to  be  equal  to  ?0  of  carbotiate 
of  lime,  indicated  4-j-V  of  carbonate  of  lin)e  to  be  contained 
in  231  cubic  inches,  or  in  one  gallon  of  the  water. 

Ksspevimcnt  IVh — The  solution  freed  Irom  its  carbonate 
of  lime,  not  being  decomposable  by  the  joint  action  of  car¬ 
bonate  of  ammonia,  and  phosphate  of  soda,  when  highly 
concentrated,  was  mingled  with  liquid  ammonia  in  excess, 
and  the  formed  precipitate  collected  on  the  filter. 

Experiment  V.— 1  he  separated  oxide  of  iron  was  redis- 
solved' in  nitro-muriatic  acid,  and  evaporated  to  dryness, 
for  several  times  successively  ;  and  lastly,  sulphuric  acid  was 
added,  to  convert  it  into  sulphate  of  iron. 

Experiment  VI. — Flaving  added  ammonia  to  the  salphu- 
ric  solution  left  in  the  preceding  process,  sufficient  only  to 
remove  the  exce^s  of  acid,  it  was  decomposed  boiling  hot 
by  succinate  of  soda,  the  precipitate  collected  by  the  filter. 

Experiment  VI 1. — On  the  succinate  of  iron  obtained 
muriatic  acid  w'as  poured,  to  effect  a  solution  ;  which  being 
accomplished,  it  was  decomposed  by  sub-carbonate  of  pot¬ 
ash.  The  carbonate  of  iron  produced  weighed  5-/^  grains. 

Experiment  Vllf. — To  ascertain  the  saline  contents  of 
the  water,  1848  cubic  inches  were  evaporated  to  100,  and^ 
filtered.  To  free  it  from  the  substances  so  far  detected  in, 
and  separated  from  it,  the  precipitate  obtained  by  evapora¬ 
tion  beinc  aoain  examined-  in  the  manner  stated,  afforded 

o  o 

the  same  results,  namely,  carbonate  of  lime  and  carbonate 
of  iron,  besides  a  portion  of  sulphate  of  lime.  The  latter 
being  removed,  the  fluid  was  evaporated  to  perfect  dryness. 

Experiment  IX. — The  dry  mass  being  repeatedly  digested 
in  alcohol,  the  solution  filtered,  concentrated,  covered  with 
sulphuric  acid,  strongly  heated,  and  lastly,  the  sulphate  of 
lime  separated  by  the  filter ;  the  fluid  which  passed  through 
the  paper  was  not  decomposable  by  the  joint  action  of  phos¬ 
phate  of  soda  and  carbonate  of  ammonia  ;  muriate  of  mag¬ 
nesia  could  therefore  not  be  present  in  this  solution. 

Experiment  X. — I'he  fluid  wTich  resisted  the  repeated 
application  of  alcohol  (Experiment  IX.)  was  covered  with  a 

small 
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small  quantity  of  water,  and  digested  in  that  fluid  succes¬ 
sively.  It  yielded  seven  grains  of  muriate  of  soda.  These 
being  dissolved,  and  added  to  the  fluid  from  which  they  were 
obtained,  and  sulphate  of  silver  dropt  into  the  solution,  the 
muriate  of  silver  produced  weighed  116  grains  ;  indicating 
50  of  muriate  of  soda,  of  which  6*25  are  contained  in  one 
gallon  of  the  water. 

Experiment  XI. — The  Insoluble  residue  left,  together 
with  that  obtained  in  Experiment  VIII.,  being  boiled  in  a 
Florence  flask  with  a  large  quantity  of  water,  became  dis¬ 
solved,  and  yielded  by  evaporation  to  dryness  1 7  grains  of 
sulphate  of  lime;  of  which  2^  were  therefore  contained  in 
one  gallon  of  the  water. 

The  aeriform  products  of  this  spring  being  ascertained  by 
the  usual  methods,  which  are  unnecessary  to  be  detailed, 
231  cubic  inches  of  it'yielded  14*7  of  carbonic  acid  gas,  and 
3*9  atmospheric  air. 

From  these  inquiries  it  appears  that  the  composition  of 
the  Carbonated  Steel  Well  is  as  follows : 


Contents 

m  one  Gallon* 

hi  one  Pint* 

■ 

Grains. 

Grains. 

Carbonate  of  iron  ' 

5*3 

0*6625 

.Carbonate  of  lime 

4*7 

00 

• 

O 

Muriate  of  soda 

6-25 

CD 

• 

o 

Muriate  of  lime 

3-125 

0-390625 

Sulphate  of  lime  .  -  - 

2*125 

0*265625 

21*5  2-6875 


Cubic  inches. 

Cubic  inches. 

Carbonic  acid  gas 

-  14*7 

1*8375 

Atmospheric  air 

3-9 

0-4875 

18-6 

2-3250 

ANALYSIS  OF  THE  V/EAK  SULPHURETTED 

SALINE  WELL. 

The  water  of  this  well  resenibles  that  of  the  Strong  Sul- 

O  2  phtir^‘tt^d 
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phurettecl  Saline  Spring.  It  rises  under  Hygeia  House.  The 
odour  and  taste  of  tbi^  water  indicate  that  it  contains  sul¬ 
phuretted  hydrogen  gas.  The  depth  6f  this  spring  is  eight 
feet.  Its  circular  reservoir  measured  three  feet  in  diameter. 
The  height'of  the  water  was  14  feet.  The  quantity  of  water 
it  is  capable  of  yielding  amounts  to  206  gallons  in  24  hours. 
Its  taste  is  slightly  sahne  and  bitter,  leaving  a  stroiig  im¬ 
pression  of  sulphuretted  hydrogen  in  the  mouth.  It  is  per¬ 
fectly  transparent  and  colourless.  The  temperature  of  this 
spring  was  52-5^  Fahr.,  at  barometrical  pressure.  Its 

specific  2;ravity  was  as  269*3  to  269.  * 

The  analytical  investigation  of  this  spring  being  conduct¬ 
ed  in  the  same  manner  as  the  preceding,  it  is  unnecessary  to 
detail  the  operations.  The  contents  of  the  water  were  found 


the  followinp- : 

Cwilents  in  one  Gallon. 

In  one  Pint. 

Grains. 

CJrains. 

Muriate  of  soda  -  - 

123-5 

15-4373 

Sulphate  of  m.lgnesla 

39*7 

4*9623 

Sulphate  of  soda 

13-73 

1-71873 

Muriate  of  lime  -  - 

4 

0  5 

Carbonate  of  iron 

2-73 

0-34375 

Sulphate  of  lime 

37*3 

4-6625 

221 

27*625 

Cubic  inches. 

Cubic  inches, 

Sulphuretted  hydrogen  gas  3-3 

0*6623 

Carbonic  acid  gas 

7-8 

0*975 

Atmospheric  air  -  -  - 

3-4 

0-425 

• 

16-5 

2*0625 

analysis  of  the  so  called  MILK  WELL. 
The  name  of  this  medicinal  spring  is  derived  from  its 
taste,  which,  by  most  people  who  drink  the  water,  is  found 

to  resemble  new  skimmed  milk. 

This  spring  rises  at  the  north-west  corner  of  Montpellier 

Ground* 

ihc 
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The  constituent  parts  of  this  water  are  the  following  : 


Contents  in  one  Gallon, 
Grains. 

In  one  PinU 
Grains. 

Carbonate  of  lime 

2*5 

0-3123 

Xluriate  of  soda 

9*73 

1-21873 

Sulphate  of  magnesia 

3-1 

0-3873 

Sulphate  of  soda 

8 

1 

Carbonate  of  iron 

0-25 

0-03123 

Sulphate  of  lime 

7*75 

0-96873 

- 

31-35 

3-91875 

Cubic  inches.  Cubic  inches. 


Carbonic  acid  gas 

7*25 

0-90625 

Atmospheric  air  - 

3 

0-623 

12-25 

1-53125 

[To 

be  continued.] 
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XXXTX.  Memoir  upon  the  De-sulphuration  of  Metals, 
Bij  M,  Gueniveau^  Engineer  of  Mines'^, 

Among  the  number  of  metallic  sulphurets  which  nature 
presents  to  us,  there  are  several  the  decomposition  of  which 
is  very  important  in  the  arts  :  the  sulpliurets  of  iron,  cop¬ 
per,  lead,  mercury.  See.,  giv^e  place  to  metallurgical  pro¬ 
cesses  highly  deserving  of  the  attention  of  chemists. 

The  nature  and  properties  of  these  compounds  are  well 
known,  since  chemists  have  so  frequently  made  them  an 
object  of  inquiry.  The  facts,  however,  collected  in  labo¬ 
ratories  have  never  been  carefully  compared  with  those 
furnished  by  the  workshops,  although  it  is  very  well  known 
that  the  latter  de.scri[)tion  of  experiments  lurnish  the  most 
useful  results  ;  and  the  theory  ot  various  operations  to  which 
we  subject  the  sulphurets,  has  not  kept  pace  with  the  rela- 


*  From  the  JouTnal  dcs  Mines,  vol.  xxl.  p.  5.—  Jan,  18U7. 
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tive  progress  of  science.  It  is  my  intention,  in  this  Memoir, 
to  supply  what  is  wanting  in  this  respect  :  for  this  pur¬ 
pose,  I  have  made  various  experiments,  and  collected  seve- 
.ral  observations  long  known  :  to  these  I  have  added  some 
reflections  peculiar  to  myself,  and  havg  deduced  from 
their  examination,  consequences  which  may  be  productive 
of  some  changes  in  the  ideas  generally  entertained  respecting 
the  treatment  of  the  metallic  siilphurets. 

§  I.  Of  the  Action  of  Heat  upon  the  metallic  Sulphurets , 

The  action  of  heat  upon  the  metailic  sulphurets  should  be 
first  epcamined,  because  it  is  to  be  met  with  in  all  the  ope¬ 
rations  by  which  we  seek  to  decompose  these  substances  ; 
in  order  to  appreciate  it  in  a  precise  manner,  I  have  made 
choice  of  experiments  and  observations  in  which  this  action 
is  entirely  isolated,  which  is  worthy  of  observation  ;  for  it 
is  because  we  have  not  analysed  the  effects  produced  by  se¬ 
veral  causes,  that  we  have  been  led,  in  metallurgy,  to  ascribe 
to  caloric  alone  a  de-sulphurating  power,  which  it  does  not 
seem  to  possess  in  any  great  degree. 

The  sulphurets  of  mercury  and  of  arsenic  are  volatilize4 
in  close  vessels,  when  they  are  exposed  to  a  temperature 
somewhat  raised.  The  sublimed  sulphuret  is  frequently  air 
tered  in  its  colour ;  and  the  experiments  of  Messrs.  Proust 
and  Thenard  show'  that  this  change  is  the  consequence  of  a 
variation  in  the  proportion  of  the  elements  of  this  com- 

The  native  sulphuret  of  iron  (pyrites  of  iron)  undergoes  a 
partial  decomposition  only  from  the  caloric  :  by  distilling  it 
in  a  retort,  we  cannot  extract  from  it  the  half  of  the  sulphur 
which  it  contains  In  Saxony,  the  distillation  of  pyrites 
upon  a  large  scale  never  yields  more  than  from  13  to  14 
per  cent,  of  sulphur  t- 

These  facts  not  being  sufficient  to  decide  my  opinion 
•upon  the  effects  of  heat,  because  all  the  experiments  which 
hav€  come  to  my  knowledge  were  made  at  a  tempera- 

*  Proust,  Journal  de  Physique,  tome  liii. 
f  Schlatter,  tome  ii.  p.  228,  of  the  French  translation. 
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ture  a  little  raised,  1  proceeded  in  the  following  manner;  I 
put  into  a  crucible,  pyrites  of  iron  pulverized  ;  covered  it 
with  charcoal  in  powder,  and  heated  it  in  the  forge  for  an 
hour  ;  f.  found  a  mass  still  preserv^ing  all  the  characters  of 
pyrites  ;  it  seemed  to  have  been  completely  melted,  and  re¬ 
tained  two  thirds  of  the  sulphur  contained  in  the  natural 
pyrites.  This  experiment  being  repeated,  left  me  in  no  urf- 
certainiy  upon  the  effects  of  heat  by  itself  upon  sulphuret 
of  iron,  and  I  thought  I  might  conclude,  that,  whatever  be 
the  temperature,  these  effects  produce  a  partial  decompo¬ 
sition. 

Sulphuretted  copper  and  pvritous  copper,  submitted  to 
the  action  of  heat,  produce  effects  analogous  to  those  ob¬ 
served  with  respect  to  iron  :  the  distillation  of  the  pyritous 
copper  furnished  but  very  little  sulphur :  tliese  two  kinds  ot 
minerals  of  copper  may  in  short  be  considered  as  mixtures 
of  the  sulphurets  of  copper  and  of  iron,  and  the  sulphur 
which  heat  separates  from  it  proceeds  almost  entirely  from 
the  sulphuret  of  iron. 

The  sulphuret  of  lead,  orgalena,  is  one  of  those  minerals  the 
treatment  of  which  is  most  various  ;  all  chemists  agree  in 
regarding  it  as  composed  of  sulphur  and  lead  only,  in  the 
proportion  of  15  of  the  former,  and  85  of  the  Latter.  I  was 
the  more  careful  in  observing  the  effects  of  caloric  upon  the 
galena,  because,  by  trying  to  separate  the  sulphur  from  it 
by  this  agent,  I  expected  to  obtain  lead  in  a  metallic  state, 
the  weio^ht  and  fusibility  of  which  render  the  re-union  very 
easy.  It  was,  besides,  very  easy  for  me  to  operate  without  the 
contact  of  atmospheric  air. 

I  put  into  a  retort  30  grammes  of  galena  reduced  to  pow¬ 
der,  which  I  heated  for  two  hours,  but  not  so  strongly  as 
to  make  it  agglutinate  :  a  very  llitle  sulphuric  acid  oidy  was 
disengaged,  produced  by  the  aeiion  or  the  air  of  the  vessels, 
and  I  perceived  no  sulphur  sublimed  at  the  neck  ol  the  re¬ 
tort.  I  increased  the  fire  for  about  two  hours  more,  until 
both  the  galena  and  the  vessel  which  contained  it  had  un¬ 
dergone  a  kind  of  fusion.  The  sulphur  volatilized  in  this 
second  part  of  the  operation  was  in  so  small  a  quantity  that 
it  was  not  possible  for  me  to  detach  and  weigh  n  :  the  e- 
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sidiie  was  of  a  metallic  lustre  ;  it  was  agglutinated^  and  did 
not  contain  an  atom  of  ductile  lead 

The  heat  not  having  been  very  strong  in  this  experiment, 

I  submitted  to  the  fire  of  a  forge  some  pulverized  galena, 
placed  in  a  crucible,  and  covered  with  charcoal  in  powder. 

I  found  a  mass  which  had  been  melted,  and  similar  to  what 
is  called  matte  de  plomh  by  the  French  metallurgists  ;  there 
was  no  lead  free  from  sulphur,  but  only  some  parts  of  the 
button  were  a  little  ductile.  Analysis  convinced  me  that  there 
remained  about  three  fifths  of  the  sulphur  contained  in 
the  galena.  1  attributed  a  part  of  the  loss  of  27  per  cent., 
which  it  had  undergone  by  the  action  o,f  the  fire,  to  the  vo¬ 
latilization  of  the  sulphuret  of  lead  itself;  for  the  loss 
owing  to  the  separation  of  the  sulphur  could  not  exceed  six 
per  cent,  at  most. 

The  galena  therefore  undergoes  but  a  very  incomplete  de¬ 
composition  from  heat. 

I  shall  not  particularize  the  sulphurets  of  zinc,  antimony, 
&c.,  because  1  do  not  know  a  sufficient  number  of  experi¬ 
ments  for  determining,  in  a  certain  manner,  the  effects  which 
heat  produces  upon  them  :  analogy,  hovrever,  inclines  me 
to  think  that  it  does  not  completely  decompose  them. 

All  the  facts  I  have  presented  seem  to  me  to  establish, 
that  the  action  of  caloric  alone  upon  the  metallic  sulphu¬ 
rets,  and  particularly  upon  those  of  iron,  copper,  and  lead, 
is  confined  to  their  taking  from  them  a  small  portion  of  the 
sulphur  which  they  contain,  and  afterwards  in  melting  and 
volatilizing  them. 

§  II.  0/  the  simuUaneo.us  Action  of  Heat,  and  atmosphe¬ 
ric  Air,  upon  the  metallic  Sulphurets* 

The  metallurgic  operation  which  has  for  its  object  the 
de-sulphuration  of  the  metals  is  known  by  the  name  of 
roasting*  Most  of  the  authors  who  have  spoken  of  it  do 
not  seem  to  have  recognized,  any  other  agent  in  the  de¬ 
composition  except  caloric ;  and  even  those  who  since  the 

*  There  are  few  chemists  who  have  not  made  this  experiment  with  similar 
•  results.  I  rhay  here  remark,  that  if  the  heat  had  been  long  enough  con¬ 
tinued,  and  in  the  open  air,  the  galena  would  have  been  completely  roasted. 

nev/ 
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new  chemical  theories  have  ^e^)ark^‘{.l  the  influence  of  the 
atmospheric  air,  have  never  regarded  it  as  essential*.  Tlie 
experiments  I  have  detailed  htuina’  shown  how  the  action 
of-  heat  alone  is  insuflicient  for  decomposing  a  metallic  sul- 
pluiret,  we  must  necessarily  ascribe  to  tlie  oxygen  of  the 
atmosphere  the  greatest  share  in  the  de^sulphuration  of  the 
metals  by  roastincr,  'fhe  affinities  of  sulphur  and  of  ine- 
talhc  substances  lor  this  principle  render  this  assertion  very 
probable;  it  is  besides  proved  by  the  chemical  examination 
of  the  produce  of  all  the  roastine;,  as  well  as  hv  the  way  in 
which  the  operation  is  conducted.  In  place  of  seeing  in  the 
roasting  of  the  sulphurets  the  volatilization  of  the  sulpliur, 
produced  by  a  u  ell  managed  heat,  it  wmII  be  the  decompo¬ 
sition  of  a  sulohuret  bv  the  simultaneous  action  of  the  air 

i  , 

and  of  caloric  :  and  the  w'ell  known  necessity  of  not  melting 
the  ores  does  itot  seem  to  be  recommended  in  consequence 
'  of  the  fear  of  cornmnnicating  to  it,  together  with  liquidiiv,  a 
force  of  cohesion  which  w  ill  oppose  the  s(  paration  ot  the 
sulphur  ;  but  rather  because  this  stale  will  coniine  the  ac¬ 
tion  of  the  air  to  a  surface,  which,  not  being  capable  of 
being  renewed,  will  be  soon  covered  by  the  metallic  oxide. 
The  combination  of  the  oxygen  with  the  elements  of  the 
sulphurets,  gives  birth  to  oxides  and  to  acids,  the  affinities 
of  which  have  great  influence  upon  the  separation  of  the 
sulphur,  and  the  results  of  a  roasting:  the  latter  geiieral'y 
present  a  mixture  of  (jxide,  of  sulphate,  and  of  indecompDSv-d 
sulphurel.  1  shall  examine  separately  and  in  detail  the  roast¬ 
ing  of  several  kinds  of  sulphurets,  because  the  nature  of  the 
metal  produces  great  modifications  in  their  results  ;  and  shall 
presently  show,  why,  and  in. what  form,  the  sulphur  is  se¬ 
parated. 

*  Macquer,  in  this  respect,  agrees  with  the  metallurgists.  Vv''e  find  in 
his  Dictionary  of  Chemistry  the  following  passage:  “  There  are  scveiaj 
methods  of  separating  sulphur  from  metallic  substances  :  in  the  first  place,  as 
sulphur  is  volatile,  and  as  these  substances  are  fixed,  or  at  least  not  so  volatile 
as  sulphur,  llte  action  qf  heal  alone  h  Siujjuienl  to  take  the  sulphur  from  uiost 
metals.”  He  seems,  however,  to  have  been  aware  of  the  Iinportauv-e  of  tli« 
contact  of  the  atmospheric  air  in  roasting,  since  he  says,  when  speaking  of 
the  sulphurets  of  mercury  aad't’f  arsenic,  “  It  will  be  possible  to  de.vulphu- 
fate  tiicm  without  iatciiiiedijuiii.,  by  a  wcli-manajied  heat  aiod  m  the  open  air.'* 

Roast  wg 
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Roasting  of  Pyritous  Copper. 

We  arrange  pieces  of  pyritous  copper  upon  faggots,  la 
such  a  way  as  to  make  the  combustion  continue  a  long  time. 
The  first  application  of  the  heat  separates  a  part  of  the  sul¬ 
phur,  which  is  distilled  in  some  measure,,  and  may  be  col¬ 
lected  :  but  afterwards  it  is  this  combustible  which  serves, 
,  upon  burning,  to  continue  the  operation  :  sulphurous  acid 
IS  liberated,  the  elasticity  of  which,  increased  by  the  eleva¬ 
tion  of  the  temperature,  hinders  its  combination  with  the 
inerallic  oxides.  I'he  sulphuric  acid  which  is  formed,  in 
spite  of  the  care  taken  to  slacken  the  combustion,  is  united 
to  the  oxides  of  copper  and  iron,  but  the  sulphate  of  iron  is 
partly  decomposed  by  the  hyper'oxiclation  of  the  metal. 

The  pyrites  of  iron  submitted  to  the  same  operation  un¬ 
dergoes  analogous  decompositions^  the  succession  of  which 
is  in  every  respect  the  same. 

The  roasting  of  pyritous  copper  in  the  reverberatory  fur¬ 
nace  produces  the  same  phteriomena,  and  seems  as  if  it 
would  admit  of  a  much  more  complete  separation  of  the 
sulphur,  than  that  produced  in  the  open  air.  It  it  were  not 
go,  it  would  no  doubt  be  owing  to  the  difficulty  of  hindering 
the  agglutination  of  the  sulphuret  produced  by  the  elevation 
of  temperature,  owing  to  the  rapid  and  inevitable  combus¬ 
tion  of  a  great  quantity  of  sulphur. 

I  come  now  to  speak  of  a  furnace,  in  which  w-e  effect 
at  the  same  time  both  the  melting  and  the  roasting  (to  a 
certain  degree)  of  pyritous  copper :  this  is  the  method  prac¬ 
tised  at  ]Pa]hun  in  Sweden^,  and  is  done  with  an  inner  cru¬ 
cible, 

*  We  find  the  following  observations  in  the  Voyages  Metallurgiqn.es,  by 
•  Jars,  tome  iii.  pages  55  &  seq.  “  The  flux  of  the  mineral  roasted  a  single 
time,  is  effected  in  a  furnace  which  Has  an  inner  bason  destined  to  contain 
the  produce  of  the  operation  ” — “  When  it  is  heated,  it  is  charged  with  a 
good  deal  of  scorias  from  thd  ilqx  of  black  copper,  with  quartz  and  a 
little  mineral.” — ‘‘  They  do  not  mix  the  quartz  vdth  the  mineral,  but  only 
add  it  v/hen  there  are  any  fears  of  mischief  in  the  inner  bason.” — “  The  fusion 
of  the  roasted  pieces  [mattes')  is  effected  in  the  same  kind  of  furnace,  but 
smaller.” — “  The  sulistances  must  remain  a  longer  time  in  the  furnace, 
which  must  not  be  opened  until  the  end  of  twice  twenty  four  hours.  They 
then  extract  a  very  few  rich  mattes,  but  a  very  large  pig  of  black  cop¬ 
per”— This  method  of  melting  the  pyrites  h  certainly  the  only  one  that 

can 
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tible,  which  receives  the  produce  of  a  flux  of  24  or  48  hours^ 
and  in  winch  a  separation,  or  rather  a  combustion,  of  the 
sulphur  takes  place.  The  wind  of  the  bellows  passes  over 
the  surface  with  sufficient  force  for  removing  the  scoric^^ 
and  burnifig  a  part  of  the  sulphur  on  the  surface:  the  iron 
is  thus  oxidized,  and  quartz  is  added  in  order  to  vitrify  it  in 
prop6rtion  as  the  roasting  goes  on^.  It  is  thus  that  we  may 
explain  the  concentration  of  the  metal,  and  the  general  re¬ 
sult  of  tlie  flux,  which  surprised  M.  Jars  very  much.  This 
process  is  perhaps  the  only  one  in  which,  at  the  same  time, 
the  sulphur  and  iron  are  separated  in  any  quantity. 

The  de-sulphuration  of  pyrilous  copper  by  roasting,  is, 
in  my  opinion,  produced,  1st,  by  the  sublimation  of  a  small 
portion  of  sulphur,  which  may  be  collected  or  burnt  in  the 
air  :  2dly,  by  the  extrication  of  sulphurous  acid,  so  much  the 
more  abundant  as  the  operation  is  well  conducted  f:  3dly,by 
the  vaporization  of  a  little  sulphuric  acid,  the  greatest  part  of 
which,  however,  remains  united  to  the  copper. 

\ 

can  be  used,  and  which,  in  spite  of  the  inconveniences  it  presents,  may  ne¬ 
vertheless  be  advantageous.” — “  Another  very  precious  advantage  is  a  cot%~ 
centraliun  of  the  metal  contained  In  the  Jiuid  matter  ichich  is  contimially 
agitated  by  the  wind  of  the  bellous.  I'hey  extract  a  smaller  quantity  of 
mattes j  but  they  are  richer.  We  confess  our  surprise  at  the  flux  of  black 
copper,  when  we  see  the  small  quantity  of  rich  mattes  which  comes  from 
a  very  Inferior  sort  of  ore,  and  which  does  7iot  even  seem  to  have  been 
Toasted.''  We  should  beof  M.  Jars’  opinion,  that  this  method  of  melting  py- 
ritous  copper  is  one  of  the  best,  if  more  copper  was  not  volatilized  than  bv 
the  other  processes:  but  if,  as  I  think,  wc  may  substitute  the  reverberatory 
furnace  for  that  used  at  Falhun,  and  in  other  respects  following  up  the  same 
series  of  operations,  there  would  certainly  be  great  advantages  derived  over 
fusion  In  the  hand  furnace. 

Swedenborg  {de  cupro)  thus  expresses  himself:  “  Pliirvna  ejns  ars  (mean¬ 
ing  the  melters)  in  eo  consistit,  ut  lapidem  sUiceum,  jiisto  tempore  et  modo,  sciat 
offerre." 

■\  Recent  experiments  of  Messrs  Clements  and  Desormes  show,  that  the 
combustion  of  sulphur  does  not  produce  sulphuric  acid  so  easily  as  imagined  ; 
but  we  know  that  its  formation  is  determined:  by  peculiar  circum¬ 

stances,  such  as  tb«  presence  of  the  alkalis,  oxides,  «c. 

[To  be  continued.] 
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XL.  Essay  upon  Machines  in  General.  By  M.  Carnot, 
Member  of  the  French  Institute., 

[Continued  from  p.  144.] 

Fifth  Corollary. 

Particular  Law  ccmceriimg  Machines^  the  Movement  of 
tv  kick  changes  by  insensible  Degrees, 

XL.  i.v  a  machine,  the  movement  of  which  changes  by 
insensible  degrees,  the  monientum  of  activity  consuniecl. 
in  a  given  time  by  the  soliciting  forces,  is  equal  to  the  nio- 
nienturn  of  activity  exercised  at  the  same  time  by  the  resist¬ 
ing  forces. 

That  is  to  say  (XXXIIT)  that  the  momentum  of  activity 
consumed  hy  all  the  forces  of  ^the  systeiii,  during  the 
time  given,  is  equal  to  zero  :  this  will  be  clear  (XXXII)  if 
we  prove  that  the  momentum  of  activity  consumed  at 
each  instant  by  these  forces  is  null  ;  now  F  expressing  each 
of  these  forces,  V  its  velocity,  Z  the  angle  comprehended 
between  F  and  V,  and  d  t  the  element  of  time,  the  momen¬ 
tum  of  activity  consumed  by  all  the  forces  of  the  system 
during  c?  L  (XXXIII)  F  V  cosine  Ldt;  we  must  there¬ 
fore  prove  that  wc  have  .s  F  V  cosine  7^  dt  —0°,  or  5  F  V 
cosine  z  =  0 :  now  this  is  clear  by  the  fundamental  the¬ 
orem  :  ergo  &c. 

The  particular  law  here  in  question  is  certainly  the  most 
important  of  the  whole  theory  of  the  movement  of  machines 
properly  so  called  :  we  shall  give  some  peculiar  applications 
when  we  enter  upon  the  detail  of  the  subject,  in  the  scho¬ 
lium  which  will  succeed  to  the  followino;  corollary,  and 
which  will  conclude  this  essay, 

XLI.  Let  us  suppose,  therefore,  for  instance,  that  the 
powers  applied  to  the  machine  are.  weights  ;  let  us  call  in 
the  mass  of  each  of  these  bodies,  m  the  total  mass  of  the 
system,  g  the  gravity,  V  the  actual  velocity  of  the  body  m, 
K  its  initial  velocity,  t  the  time  which  has  gone  past  since 
the  commencement  of  the  movement,  H  the  height  from 
which  the  centre  of  gravity  of  the  system  has  descended 

during 
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during  the  time  t,  and  lastly,  W  the  velocity  due  to  the 
height  U. 

This  being  done,  we  must  consider  that  there  are  two 

sorts  of  forces  applied  to  the  machine,  viz.  those  which 

proceed  from  the  gravity  of  the  bodies,  and  those  which 

proceed  from  their  vis  inertia;^  or  from  the  resistance  which 

they  oppose  to  their  change  of  state  (note  to  XXX)  :  now 

(XXXH)  the  momentum  of  activitv  consumed  durino;  the 
.  ■  ^ 

time  t  by  the  first  of  these  forces,  is,  with  respect  to  the 
whole  system,  AI  g  H,  or  \  M  \V  Let  us  now  see  wtial  is 
the  momentum  of  activity  consumed  by  the  vis  inertice: 
the  velocity  of  7)i  being  and  becoming  ti'.e  instant  after¬ 
wards  V  4-  uf  V,  it  is  clear  (note  to  XXX)  that  its  vis  inertice 

estimated  in  the  direction  of  V,  is  m  d  V,  or  rather  in  . 

'  d 

therefore  (XXX)  the  momentum  of  activity,  exercised  by 

this  force  during  d  t,  is  m  XXvdt,ov  mV  dV :  therefore  the 

d  t 

momentum  of  activity,  consumed  by  this  vis  inertice  du¬ 
ring  the  time  /,  is  s  mV  dV,  or,  by  integrating  and  com¬ 
pleting  the  integral,  i  w  V®  —  \  m  :  therefore  the  momen¬ 
tum  of  activity,  consumed  at  the  same  time  by  the  vis 
inertice  of  all  the  bodies  of  the  svsten>,  will  be  4  s  m  V’’-  —  i. 
sm  I  now  this  vis  inertice  is  a’ resisting  force,  since  it  is 
by  it  that  bodies  resist  their  change  of  state  :  and  the  weio-ht 
is  here  a  soliciting  force,  since  the  centre  of  gravity  is 
supposed  to  descend  :  thus,  by  the  proposition  of  this  co¬ 
rollary,  we  should  have  M  =  s  m  —  s  m  Kh  or  s  m 
=  s  m  +  M  ;  i.  e. 

In  a  machine  luith  iveights,  the  movement  of  ivhick  changes 
ly  insensible  degrees,  the  sum  of  the  active  forces  of  the  sy- 
stem  is,  after  any  given  time,  equal  to  the  sum  of  the  inU 
tial  active  forces,  plus  the  sum  of  active  force  wfiick  would 
take  place  if  all  the  bodies  of  the  system  were  animated  with 
a  common  velocity,  equal  to  that  which  is  owing  to  the  height 
from.  whi(h  the  centre  of  gravity  of  the  system  has  descended. 

XLII.  If  the  movement  of  the  machine  be  imil’orm,  we 
sitall  continually  have  V  =  K,  and  ihcrefure  =  u,  or 
n  =  0 ;  this  teaches  us  that 
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In  a  weight  machine,  the  movement  of  which  is  unifoTm^ 
the  centre  of  gravity  of  the  system  remains  constantly  at  the 
same  heights 

XLIII.  Since^MW^  orM^H  is  (XXXil)  the  mo- 
irtentum  of  activity  produced  by  a  weight  M  g,  which  we 
make  to  ascend  to  the  height  H,  it  toilows  evidently 
that 

J^hatever  method  we  take  to  raise  a  certain  weight  to  a 
given  height,  the  forces  employed  to  produce  this  effect  con~ 
sume  a  momentum  of  activity  equal  to  the  produce  of  this 
weight,  hy  the  height  to  which,  we  should  raise  it. 

XLIV.  In  the  same  manner  since  (XLI)  the  momen¬ 
tum  of  activity  produced  in  a  given  time  by  the  vis  inertice 
of  any  body  is  equal  to  the  half  of  the  quantity  by  which 
its  active  force  augments  during  this  time^  we  may  con¬ 
clude  also^  that 

In  order  to  make  any  given  movement  arise  by  insensible 
degrees  hi  a  system  of  bodies,  or  to  change  that  which  has 
arisen,  it  must  follow  that  the  powers  destined  to  this  effect 
do  consume  a  momentum  of  activity  equal  to  the  half  of 
the  quantity  by  which  the  sum  of  the  active  forces  of  the  sy¬ 
stem  will  have  been  augmented  by  this  change. 

XLV.  It  follows  evidently  from  these  two  last  proposi¬ 
tions,  that  in  order  to  elevate  a  weight  to  a  height  H, 
and  make  it  assume  at  the  same  time  a  velocity  V,  it  must 
happen,  supposing  this  body  in  repose  at  the  first  instant> 
that  tlis  forces  employed  to  produce  this  effect  consume 
of  themselves  a  momentum  of  activity  equal  to  M^H  + 
iUVK 

XLVI.  We  have  supposed  in  all  that  has  been  said,  as 
the  title  of  this  corollary  announces,  that  the  movement 
changes  by  insensible  degrees  ;  but  if,  when  proceeding,  any 
sudden  shock  or  change  happens  in  the  system,  what  we 
have  mentioned  would  not  take  place.  Let  us  suppose,  for 
instance,  that  at  the  moment  of  this  shock  the  centre  of 
gravity  of  the  system  has  descended  from  the  height  that 
at  this  same  instant  the  sum  of  the  active  forces  is  X  im¬ 
mediately  before  the  shock,  and  Y  immediately  after  the 
shock  :  let  us  call  Q  the  momentum  of  activity,  which 

the 
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the  moving  forces  will  have  to  consume  during  the  whole 
time  of  the  movement,  and  g  that  which  they  will  have  to 
consume  IVom  the  commencement  to  the  epoch  of  the 
percussion  :  let  us  suppose  finally,  for  the  sake  of  more 
simplicity,  that  the  system  is  at  rest  at  the  first  instant,  and 
at  the  last,  it  is  clear  (XLV)  that  we  shall  have  ^  =  Mg/i 
4-  X;  and  that,  by  the  same  ratio,  the  momentum  of  ac- 
tivitv  to  consume  bv  the  forces  movincr  after  the  shock, 
i.  e,  Q  —  9,  will  be  Mg  (11  ~  h)  —  1  Y  ;  therefore  Q  == 
IVl  g  M  -b  X  —  4-  (XX III),  it  is  clear  that  X  >  Y: 

thus  the  momentum  of  activity  to  consume  in  order  to 
raise  in  this  case  M  to  the  height  fl,  is  necessarily  greater 
than  if  there  had  been  no  shock,  since  in  this  case  vve  should 
have  simply  had  O  =  M  g  H  (XLlIl). 

Hence  it  follows,  that  without  consuming  a  greater 
momeutuni  of  activity,  the  moving  forces  may,  by  avoiding 
all  shock,  raise  the  same  weip;lu  to  a  2:reatcr  heipht  H,  for 

O 

Mg’ 

O  _  i  (X  —  Y) 

while  in  the  present  case  we  have  H  =  — 


then  we  shall  have  (XLV)  Q  =  M  g  IJ,  or  H  = 

4(X- 


M  g 


whence  we  see,  that  X  being  greater  than  Y,  we  must  neces¬ 
sarily  have  also  11'  >  II. 


Sixth  Corollary. 


OJ'  Hydraulic  Machines. 

XLV  11.  Wc  may  reward  a  fluid  as  an  assemblaffe  of  an 
infinity  of  solid  corpuscles  detached  from  each  other;  we 
may  therefore  apply  to  hydraulic  machines  all  that  we  have 
said  of  other  machines  :  thus,  for  c.xample,  from  the  first 
corollarv  (XXXV)  wc  may  conclude,  that  ij  a  fluid  mass 
without  gravity,  be  enclosed  comjdetely  in  a  vessel,  and, 
that',  having  made  lwo  equal  apertures  in  this  vessel,  wc  ap¬ 
ply  pistons  to  it ;  the  forces  which  will  act  upon  the  fluid 
mass  on  pushing  these  pistons  must  be  equal,  if  they  mu¬ 
tually  form  an  equilibrium  ;  i.  c.  that  in  a  fluid  mass  the 
pressure  spreads  equally  in  every  direction  :  this  is  the  fun¬ 
damental  principle  of  the  equilibrium  of  fluids,  which  we 
generally  regard  as  a  truth  purely  experimental.  VVe  shall 

even 
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even  prove '(XXV),  that  the  conservation  ot  the  active  forces 
takes  place  in  incompressible  fluids,  tlie  movement  of  which 
changes  by  insensible  decrees;  and  in  short,  generally  every 
thing  which  we  have  proved  of  a  system  of  hard  bodies  is 
equally  true  with  respect  to  a  mass  of  incompressible  fluid. 


Scholium. 

XLVin.  This  scholium  is  destined  for  the  development 
of  the  principle  laid  down  in  the  fifth  corollary  ;  this  propo¬ 
sition,  in  fact,  contains  the  principal  part  of  the  theory  of 
machines  in  a  state  of  motion,  because  most  of  them  are 
moved  by  agents  w'hich  can  only  exercise  dead  forces,  or 
those  of  pressure  :  of  this  description  are  ail  animals,  springs, 
weights,  &c.,  which  is  the  cause  why  the  machine  gene¬ 
rally  changes  it5  state  by  insensible  degrees.  It  also  most 
frequently  happens,  that  this  machine  passes  very  quickly 
to  uniformity  of  motion,  for  the  following  reason  : 

The  agents  wTich  move  this  machine  being  at  first  a  little 
above  the  resisting  forces,  give  rise  to  a  small  movement 
which  is  afterwards  gradually  accelerated  ;  but,  whether  as 
)  a  necessary  consequence  of  this  acceleration,  the  soliciting 
force  diminishes,  whether  the  resistance  increases,  or,  lastly, 
if  there  happens  any  variation  in  the  directions,  it  alsnost  al¬ 
ways  happens  that  the  relation  of  the  two  forces  is  brought 
nearer  and  nearer  to  that  in  virtue  of  which  they  could  mu¬ 
tually  form  equilibrium  :  these  two  forces  are  then  destroyed, 
and  the  machine  is  no  longer  i>r«yed,  except  in  virtue  of  the 
acquired  movement,  which,  on  account  of  the  inertness  of 
the  matter,  generally  remains  uniform. 

XLIX.  Li  order  to  understand  still  better  how  this  hap¬ 
pens,  it  is  only  necessary  to  attend  to  the  motion  of  a  ship 
which  has  the  wind  directly  on  her  poop  ;  this  is  a  kind  of 
machine  animated  by  two  contrary  forces,  which  are  the  im¬ 
pulse  of  the  wind,  and  the  resistance  of  the  fluid  upon  which 
it  swims  ;  if  the  first  of  these  two  forces,  which  may  be  re¬ 
garded  as  soliciting,  is  greatest,  the  movement  of  the  ship 
will  be  accelerated :  but  this  acceleration  necessarily  has 
limits,  for  tw'o  reasons  ;  because,  the  more  the  movement  of 
the  vessel  is  accelerated,  1st,  the  more  is  it  sublracted  from 

the 
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the  iiDpulseof  the  wind  ;  2d,  on  the  other  hand,  the  resist¬ 
ance  of  the  water  increases  :  consequently  these  two  forces 
tend  to  equality  ;  when  they  have  attained  this  point  they 
will  be  mutually  destroyed;  and  therefore  the  vessel  will  be 
moved  as  a  free  body,  /.  e.  its  velocity  will  be  constant. 
If  the  wind  fell,  the  resistance  of  the  water  would  surpass, 
the  soliciting  force  ;  the  movement  of  the  vessel  would 
slacken  ;  but,  as  a  necessary  consequence  of  this  slackening, 
the  wind  would  act  more  efficaciously  upon  the  sails;  and 
the  resistance  of  the  water  would  at  the  same  time  diminish  : 
these  two  forces  would  still  tend  therefore  to  equality,  and 
the  machine  would  at  the  same  time  attain  an  uniformity  of. 
movement. 

L.  The  same  thing  happens  when  the  moving  forces  are 
men,  animals,  or  other  agents  of  this  kind  :  at  first  the 
mover  is  a  little  above  the  resistance ;  thence  arises  a  small 
movement,  which  is  gradually  accelerated  by  the  repeated 
efforts  of  the  moving  power;  but  the  agent  itself  is  obliged 
to  assume  an  accelerated  movement,  in  order  to  remain 
attached  to  the.  body  upon  vvhicli  it  impresses  motion. 
This  acceleration,  which  it  procures  for  itself,  consumes  a 
part  of  its  effort,  in  such  ,a  manner  ihat  it  acts  less  effica¬ 
ciously  upon  the  machine ;  and  the  movement  of  the  latter, 
accelerating  less  and  less,  finishes  by  soon  becoming  uniform. 
For  instance  :  a  man  who  could  make  a  certain  efibi  t  in  the 
case  of  equilibrium,  would  imake  a  much  less  one  if  the 
body  he  applies  his  strength  to  should  yield,  and  if  he  was 
obliged  to  follow  it  in  order  to  act  upon  it  :  it  is  not  because 
the  absolute  labour  of  this  man  is  less;  but  it  is  because  his 
effort  is  divided  into  two,  one  of  which  is  employed  in  put¬ 
ting  the  man  himself  in  motion,  and  the  other  is  transmitted 
to  the  machine.  Now  it  is  from  this  last  alone  that  the 
effect  is  manifested  in  the  object  proposed. 

I  shall  nevertheless  continue  to  consider  machines  under 
a  more  general  point  of  view  :  thus,  I  shall  place  in  this 
scholium  several  reflections  applicable  to  the -varied  move¬ 
ment.  1  shall  only  suppose  that  this  variation  takes  place 
by  insensible  degrees  ;  and  I  shall  prove  that  this  should  in 
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fact  be  the  case,  when  we  wish  to  employ  them  in  the  most 
a(]vantag;:eous  manner  possible. 

LI.  Let  us  therefore  designate  by  Q,  the  momentum  of 
activiiv  consumed  bv  the  soliciting  forces  in  a  given  time  t, 
and  by  q,  the  momentum  of  activity  exercised  at  the  same 
time  by  the  reGistino-  forces  :  this  being  done,  whatever  be 
the  movement  of  the  machine,  we  shall  always  have,  by 
the  firth  corollary,  O  in  such  a  manner,  for  example, 

that  it  each  F  of  the  soliciting  forces  be  constant,  its  velo¬ 
city  V  uniform,  and  the  angle  Z  formed  by  the  directions 
of  F  and  V  always  null,  we  shall  have  at  the  end  of  the  time 
^  ^  F  V  /  =  ^  ;  and  if  all  the  soliciting  forces  are  reduced  to 
a  single  one,  we  shall  consequently  have  F  V  t  ~  q  (XXXII 
and  XXXITI). 

LII.  We  may  in  general  regard  the  raomeRtum  of  ac¬ 
tivity  qj  exercised  by  the  resisting  forces,  as  the  effect  pro¬ 
duced  by  the  soliciting  forces  :  for  instance,  when  it  is  re¬ 
quisite  to  raise  a  weight  P  to  a  given  height  H,  it  is  very 
easy  to  regard  the  effect  produced  by  the  moving  force  as 
being  in  a  compound  ratio  of  the  weight,  and  the  height  to 
which  we  have  to  raise  it ;  so  that  P  FI  is  what  we  then  na¬ 
turally  understand  by  the  effect  produced.  Now,  on  the  other 
hand,  this  quantity  P  H  is  precisely  what  we  have  called  the 
momentum  of  activity  exercised  by  the  resisting  force  P  ; 
therefore  this, momentum  of  activity,  or  q,  is  what  we  na¬ 
turally  understand  in  this  case  by  the  effect  produced. 

'  Now,  in  the  other  cases,  it  is  evident  that  q  is  always  a 
quantity  analogous  to  that  just  mentioned  :  this  is  the  reason 
why  1  shall  frequently,  in  the  course  of  my  subsequent  ob¬ 
servations,  call  this  quantity  q  the  effect  produced :  thus,  bv 
the  terms  effect  produced,  I  shall  mean  the  momentum  of 
activity  exercised  bv  the  resistins:  forces;  in  such  a  manner 
that,  in  virtue  of  the  equation  O  =  q,  we  may  establish  as  a 
general  rule,  that  the  effect  produced  in  a  given  time  hy  any 
system  of  moving  forces,  is  equal  to  the  7no7nentnm  of  activity 
consumed  at  the  same  time  hy  all  these  forces. 

Lin.  We  see  by  the  equation  F  Y  t  —  q,  found  in  the 
preceding  article,  that  it  is  of  no  use  to  be  acquainted  with 
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the  figure  of  a  machine,  in  order  to  know  what  efiTect  any 
power  applied  to  it  can  produce,  when  we  are  ac(|uainted 
with  that  which  it  would  produce  without  the  machine  :  let 
us  suppose,  for  example,  that  a  man  is  capable  of  exercising 
a  continual  effort  of  25“,  by  moving  his  own  body  conti¬ 
nually  with  a  velocity  of  three  feet  in  the  second  :  this  being 
granted,  when  we  apply  it  to  a  machine,  the  momentum  of 
activity  FV^,  which  this  man  will  exercise,  will  be  (XXXII) 
25“  3  p‘  (3  feet)  t,  i.  e.  ,we  shall  have  F  =  25“  3  p' t, 
t  expressing  the  number  of  seconds  ;  therefore,  on  account 
of  F  V'  =  q,  we  shall  have  q  —  25“  3  p‘  t,  whatever  be  the 
machine  ;  therefore  the  effect  q  is  absolutely  independent  of 
'  the  figure  of  this  machine,  and  can  never  surpass  that  which 
I  the  power  is  in  a  state  to  produce  naturally,  and  without  a 
I  machine. 

I  Thus,  for  example,  if  this  man  with  his  effort  of  25“,  and 
his  velocity  of  three  feet  in  the  second,  is  in  a  state  with  a 
given  machine,  or  without  a  machine,  to  raise,  in  a  given 
time,  a  weighty  to  a  height  H,  we  cannot  invent  any  ma¬ 
chine  by  W'hich  it  is  possible,  with  the  same  labour,  (i.  e.  the 
same  force,  and  the  same  velocity  as  in  the  first  case,)  to 
raise,  in  the  given  time,  the  same  weight  to  a  greater  height, 

I  or  a  greater  weight  to  the  same  height,  or,  finally,  the  same 
i  weight  to  the  same  height,  in  a  shorter  time  :  this  is  evi- 
!  dent  :  since  then  q  being  (XXXIl)  equal  to  P  FI,  ,we  have/ 

I  by  the  preceding  article,  P  H  =:  25“  3  p' t. 

LIV.  The  advantages  resulting  from  machines  do  not 
:  therefore  consist  in  producing  great  effects  from  small  causes, 

;  but  in  affording  the  means  of  clioosing,  among  different  me¬ 
thods  which  may  be  called  equal,  that  which  is  most  con- 
j  venient  in  the  existing  circumstances.  In  order  to  force  a 
weight  P  to  ascend  to  any  height  proposed,  a  spring  to  close 
t  together  in  a  given  quantity,  a  body  to  assume  any  given 
I  movement  by  insensible  degrees,  or,  finally,  any  otlier  given 
agent  to  produce  any  given  monicntuni  of  acfivitv,  the 
moving  forces  employed  must  of  themselves  consume  a 
momentum  of  activity  equal  to  the  first :  no  machine  can 
dispense  with  it;  but  as  this  momentum  results  from  several 
terms  or  factors,  we  may  vary  them  at  pleasure,  by  dimi- 
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nlshing  the  force  at  the  expense  of  the  time,  or  the  velocity  * 
at  the  expense  of  the  force;  or  rather  by  employing  two  or 
more  forces  instead  of  one  :  this  gives  an  infinity  of  resources 
for  producing  the  momentum  of  activity  necessary  :  but, 
whatever  we  do,  these  means  must  always  be  equal,  i.  e, 
the  momentum  of  activity  consumed  by  the  soliciting  forces, 
is  equal  to  the  effect  or  momentum  exercised  at  the  same 
time  by  the  resisting  forces. 

‘  [To  be  continued.] 

XLT.  On  the  Pla?iet  Vesta.  By  S.  Groombkidge,  £5^, 

To  Mr,  Tilloch. 

X'he  discovery  of  the  planet  Vesta,  on  .the  29th  of  March 
I8O7,  having  been  communicated  to  this  country  by  Dr. 
Olbers  ;  on  the  26th  of  April  I  found  its  place,  and  observed 
the  same  on  the  meridian.  I  obtained  a  series  of  observa¬ 
tions  to  the  20th  of  Mav  ;  after  which,  from  the  increase  of 
daylight,  it  was  no  longer  visible  on  the  meridian.  The 
observations  which  were  afterwards  made  were  with  equa¬ 
torial  instruments  ;  and  these  cannot  be  depended  on,  for 
sufficient  accuracy  in  calculating  the  elements.  I  have, 
however,  used  some  of  these,  from  the  29t-h  of  March  to 
the  22d  of  June,  to  determine  the  eccentricity ;  those  which 
were  made  on  the  meridian  producing  nearly  the  same  ra¬ 
dius.  I  thence  discovered,  that  the  planet  was  decreasing 
in  radius,  and  therefore  conjecture  that  it  was  in  aphelio 
about  the  time  it  was  first  seen.  When  the  planet  was  dis¬ 
covered  by  Dr.  Olbers  on  the  29th  of  March,  it  appears  to 
have  been  about  seven  days  past  the  opposition;  and  it  is 
well  known,  not  having  that  point  of  the  orbit  for  a  datum, 
the  difficulty  of  calculation  is  increased.  1  was  therefore 
anxious  to  observe  the  planet  before  the  ensuing  opposition, 
to  obtain  sufficient  materials  for  ascertaining  all  the  elements. 
For  this  purpose,  I  assumed  a  mean  radius  of  the  extreme 
observations ;  which,  if  I  was  right  in  my  conjecture  of  the 
aphelium,  would  prove  too  great ;  and  therefore  the  planet 
should  be  further  advanced  in  the  ecliptic.  On  the  30lh  of 
July,  the  evening  being  clear,  and  the  moon  not  risen,  I 
observed  the  difference  of  right  ascension  of  several  stars  of 
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the  sixth  inagnitudej  compared  with  those  laid  down  in 
Bode’s  Catalogue ;  but  in  particular  five  stars,  about  two 
degrees  advanced  in  longitude,  from  the  computed  place  of 
the  planet;  not  one  of  which  was  to  be  found  in  that  Cata¬ 
logue;  the  latitude  being  nearly  the  same  ;  I  therefore  sus¬ 
pected  one  of  these  to  be  Vesta.  On  the  1st  of  i^ucrust  the 
same  five  stars  being  brought  into  the  field  of  the  telescope, 
it  was  instantly  apparent  that  one  had  changed  its  place, 
southward  and  retrograde  in  right  ascension  :  this  was  the 
object  of  my  research.  I  could  not  obtain  a  meridional  ob¬ 
servation  till  the  11th,  having  been  disappointed  by  the  in¬ 
tervention  of  clouds  or  vapour.  The  following  were  the 
places  as  observed  on  the  meridian;  from  Vthich  its  course 
may  be  discovered. 


1808. 

Mean  Time. 

App.  R. 

Dec. 

S. 

Long. 

Lat. 

S. 

h. 

•  n 

0 

/  H 

0 

/ 

t9 

0  !  !> 

0 

/ 

t9 

Aug.  1 1 

14 

24  32 

356 

30  2 

12 

0 

40 

351  58  35 

,  9 

15 

14 

14 

11  20 

356 

8  51 

12 

23 

44 

351  29  56 

9 

50 

1 

19 

13 

48  50 

355 

25  57 

13 

3 

40 

350  34  51 

10 

9 

22 

21 

13 

39  40 

355 

6;14 

13 

20 

2 

350  9  42 

10 

16 

44 

From  the  observations  in  last  year,  I  have  ascertained  part 
•of  the  elements  ;  which  agree  very  well  with  those  now 
made. 

o  r  ff 


Inclination  of  the  orbit 
Ascending  node  - 

Period 

Mean  radius  -  -  - 


7  8  20 
104  38 

Years. 

3,182 

^,163 


The  eccentricity  appears  to  be  considerable,  from  the  in¬ 
creased  angular  motion  in  its  orbit ;  but  T  have  not  at  pre¬ 
sent  sufficient  data  to  determine  the  quantity.  However, 
I  do  conjecture,  that  Vesta  v/ill  be  nearer  to  the  Earth,  about 
one- fifth  the  radius  of  the  latter,  at  the  ensuing  than  at 
the  preceding  opposition :  w'hich  will  enable  astronomers, 
viewung  the  planet, with  high  powers,  the  better  to  ascertain 
its  diameter. 

The  opposition  will  happen  about  the  9th  of  September. 

I  am,  sir,  your  obedient  servant, 

Wnckheath,  S.  GrOOMBRIDGE. 

AugTJSt  23,  1808. 
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XLII.  Notices  respecting  New  Books. 

Organic  Remains  of  a  former  PVorld.  An  Examination  of 
tile  Mineralized  Remains  of  the  Eege tables  and  Animals 
of  the  Antediluvian  fVorld,  generally  termed  Extraneous 

Fossils.  By  James  Parkinson.  The  second  Vol.  4to, 

; 

w  E  have  much  pleasure  in  announcing  the  appearance  of 
this  volume,  containing  the  Fossil  Zoophytes,  and  illustrated 
with  20  plates.  To  say  that  there  is  no  falling  off  in  this 
volume,  either  in  point  of  execution  or  embellishment,  would 
not  be  doing  sufficient  justice  to  Mr.  Parkinson.  The 
work  improves  in  every  respect  in  its  progress  ;  nor  could  it 
be  otherwise  in  the  hands  of  a  person  possessing  that  in¬ 
dustry  and  acuteness  which  are  so  discernible  in  the  present 
performance^  for  new  speciiriens  and  unabating  research 
cannot  but  fnrnish  fresh  means  for  further  investigation,  and 
must  frequently  ascertain  points  that  were  before  doubtful. 

From  a  careful  review  of  thiswolume,  compared  with  the 
first,  we  think  the  author  is  justified  in  the  conclusion  he 
has  drawn,  that  traces  of  but  few  of  those  species  of  orga¬ 
nised  beings  which  now  exist  can  be  discovered  in  the  fossil 
state.  Indeed  we  should  have  been  inclined  to  conclude, 
that  of  all  the  varieties  that  have  been  discovered,  notone 
of  them  can  be  identified  ‘with  any  living  species. 

Our  limits  do  not  permit  our  giving  a  longer  extract 
than  the  following,  which  is  the  last  letter  but  one  in  the 
volume,  and  which  contains  the  author’s  General  remarks 
on  the  fossils  already  described,”  and  the  Conclusions” 
he  has  drawn  from  the  circumstances  which  have  come  un¬ 
der  his  observation. 

In  the  series  of  letters  cornposing  the  former  volume, 
various  facts  were  adduced,  in  proof  of  the  solid  part  of  this 
globe  having,  at  some  very  distant  period,  been  covered  by 
water.  An  unexpected  circumstance  was  at  the  same  time- 
noticed  : — hardly  any  agreement  could  be  found  between  the 
fossil  vegetable  remains  and  those  vegetables  with  which  the 
earth  is  at  present  clothed  ;  and  in  the  present  volume,  an 
equal  want  of  agreement  has  been  observed  between  the 
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fossil  remains,  and  the  actually  existing  animals,  of  the 
order  of  zoophytes. 

‘‘  I'hat,  in  the  stupendous  changes  which  this  planet  has 
undergone,  several  species  of  beings  endued  with  vegetable 
or  animal  life  should  have  become  extinct,  is  by  no  means 
inconsistent  with  the  conclusions  to  which  an  unbiassed 
consideration  of  those  grand  events  would  lead.  The  dis¬ 
coveries,  therefore,  in  the  vestiges  of  a  former  world,  of  the 
remains  of  innumerable  vegetables  and  animals,  such  as 
would  constitute  a  prodigious  number  of  species,  and  such 
as,  according  to  the  strict  laws  of  arrangement,  might  be 
even  disposed  in  new  and  distinct  genera,  although  quite 
unexpected,  is  not  in  contradiction  to  what,  on  rejection, 
wc  should  have  admitted,  might,  from  the  influence  of  par¬ 
ticular  circumstances,  have  occurred.  But  a  fact  has  been 
established  in  the  former  and  in  the  present  volume,  to  the 
expectation  of  which  no  chain  ol  reasoning  could  have  led. 
Of  the  numerous  vegetables  and  animals  with  which  the 
earth  is  at  present  furnished,  the  mineralized  remains  of  very 
few  species  indeed  can  be  found  :  ot  man  himself,  the  mi¬ 
neral  world  presents  not  a  single  trace — an  explanation  of 
which  I  in  vain  attempted  in  the  preceding  volume. 

Whilst  instancing  this  wonderful  want  ot  accordance 
of  the  mineralized  organic  remains  of  a  former  period,  with 
those  beinffs  which  are  known  now  to  exist,  I  shall  here 

O 


coniine  mvsclf  to  such  facts  only  as  have  been  noticed  whilst 
examinintr  the  fossil  bodies  which  have  engaged  our  aiten- 
tion  in  the  present  volume. 

The  examination  of  fossil  corals  was  commenced,  as 
may  be  seen,  with  the  expectation  ot  being  able  to  preserve 
somewhat  of  a  parallelism  between  the  corals  ot  this  and 
those  of  the  former  world.  But  it  soon  became  necessary 
to  abandon  this  attempt,  it  appearing  that  of  the  fossil  corals, 
wliich,  it  may  be  said,  have  been  only  fortuitously  dis¬ 
covered,  many  more  species  have' existed  than  arc  known  of 
even  the  recent  corals,  which,  from  tlioir  beauty  and  various 
other  circumstances,  have  been  so  long  and  so  assiduously 
collected.  This  abancionment  was  further  authorized  by  i,ts 


also  appearing,  on  comparison,  that  scarcely  any  specific 
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^  agreement  could  be  established  between  the  recent  and  the 
fossil  corals. 


With  respect  to  the  degree  of  accordance  of  the  fossil 
with  the  recent  alcyonia,  sponges^  and  other  soft,  and,  con¬ 
sequently,  easily  altered  zoophytes,  I  considered  myself  as 
not  authorized  to  speak  with  confidence  j  since  it  being  pro¬ 
bable,  that  from  these  bodies  never  having  been  the  object  of 
very  general  attention  in  a  recent  state,  many  may  be-  yet 
withheld  from  our  knowledge,  which  might,  when  found, 
considerably  reduce  tlie  number  of  those  fossil  species,  which 
wc  are  obliged,  at  present,  to  consider  as  without  any  recent 
analogies. 

With  respect  to  those  zoophytes,  with  the  examination 
of  which  the  latter  part  of  this  volume  has  been  engaged,  it 
must  be  acknowledged  that  they  seem  to  point  out  most  de¬ 
cidedly  a  considerable  want  of  agreement  between  the  inha¬ 
bitants  of  the  former  and  of  the  present  world.  Tt  appears 
that  of  these  zoophytes,  which,  perhaps,^should  be  arranged 
under  two  genera,  encrinus  and  pentacrinus,  upwards  of 
twenty  species  are  known  In  a  mineralized  state;  but  that, 
incalculably  numerous  as  these  animals  must  have  been,  not 
a  single  fragment  of  any  individual,  of  any  of  the  numerous 
species  belonging  to  the  genus  encrinus,  has  ever  yet  been 
seen  in  a  recent  state.  Two  or  three  fragments  of  pentacrini 
have  indeed  been  discovered,  but  whether  exactly  agreeino" 

with  any  of  the  fossil  species,  I  have  not  been  able  to  ascer¬ 
tain. 


‘‘  No  stronger  proof  need  be  required  of  the  sea  having 
long  covered  this  globe,  than  the  various  mineralized  re¬ 
mains  of  zoophytes,  which  have  been  found  in  different 


parts  of  the  world,  imbedded  at  considerable  depths  and  at 
very  great  elevation^,  in  some  of  the  loftiest  lime-stone 
mountains.  But  it  may  be  argued,  that  althouoh  the  ma¬ 
rine  origin  of  these  remains  be  admitted,  and  although  they 
aie  found  thus  imbedded,  still  it  is  not  yet  proved  that  the 
sea  has  rested  on  the  parts  wliere  these  fossil  remains  have 
peen  found  ;  since  they  might  have  been  brought  there  liy 
floods  from  distant  parts.  But  that  these  animals  dwelt 
and  perished,  on  the  identical  spots  where  they  are  now 
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found,  in  a  mineralized  state,  may  be  fairly,  and,  1  trust, 
unquestionably,  inferred  from  the  circumstances  of  the  con¬ 
gregation  of  similar  animals,  and  of  their  bearing  but  few 
marks  of  external  violence;  since,  had  they  been  thus  trans¬ 
ported  from  distant  regions,  individuals  of  similar  species 
would  have  been  separated,  and  scarcely  any  individual, 
except  of  very  strong  fabric,  would  have  been  found,  that 
had  not  suflered  material  injury. 

Reverting  to  \l  hat  has  been  remarked  of  corals,  that  it  is 
not  very  frequent  that  the  superior  external  face  of  the  coral 
is  found  in  our  fossil  specimens,  it  might  be  thence  remark¬ 
ed,  that  this  was  most  probably  the  result  of  attrition,  du¬ 
ring  the  conv'^eyance  by  the  waves  from  one  spot  to  the  other. 
But  when  it  is  considered  what  prodigious  masses  are  often 
formed  by  one  species  of  coral,  as  in  the  recent  coral  reefs 
in  the  South  Sea,  it  will  naturally  occur  to  the  mind  of  every 
one,  that,  in  cabinet  specimens  of  fossils,  which  are  the 
small  fragments  of  such  masses  mineralized,  by  far  the 
greater  number  of  specimens  may  be  expected  to  be  found, 
not  possessing  this, ^  the  most  characteristic  surface  of  the 
fossil. 

Instances  of  the  vast  quantities  in  whioh  these  corals 
.were  accumulated,  may  be  found  in  various  marbles  of  which 
they  form  the  basis,  and  which  are  in  masses  sufficiently 
large,  to  allow  of  being  cut  into  slabs,  of  very  considerable 
size,  and  to  show  that  they  could  not  have  been  brought  by 
the  waves  to  the  places  where  they  now  are  found.  Corals, 
in  a  mincrtilized  state,  yield  also  ample  testimony  of  similar 
species  having  congregated  together  in  particular  places. 
The  Swedish  islands  of  Gothland  and  Oeland,,as  wdl  aa 
many  other  parts  of  Sweden  ;  Worcestershire,  Shropshire, 
Perthshire,  Fifeshire,  and  many  other  parts  of  Great  Britain, 
possess  considerable  numbers  of  the  simple  turbinated  ma¬ 
drepore'*.  In  Wales  arc  to  be  found  considerable  masses  of 
the  remains  of  the  curious  madrepore,  distinguished  by 
Lhwydd  as  Lit  host  rot  ioriy  sive  Basaltes  minmus  striaius  ef 

*  I  lately  received,  from  some  unknown  friend,  two  of  these  fossils,  which 
were  found  about  thirty  feet  deep,  in  a  mass  of  calcareous  rock,  at  Lord 
Elgin’s  lime-works  on  the  banks  of  the  Firth  of  Forth,  in  Fifeshire. 
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stellatus.  In  Westmoreland,  Cumberland,  the  bishopric  of 
Durham,  and  several  other  parts  of  Great  Britain,  as  well  as 
of  the  Continent,  are  considerable  accumulations  of  parti¬ 
cular  species  of  the  aggregated  and  compound  madrepores. 

The  softer  zoophytes,  such  as  the  sponges,  alcyonia, 
See.,  evince  still  stronger  marks  of  their  not  having  been 
conveyed  by  torrents  to  their  present  residences.  Many  of 
these  are  of  such  a  structure  as  certainly  could  not  have 
borne  such  a  conveyance,  with  so  little  injury  as  is  discover¬ 
able  in  the  several  specimens,  which  have  been  examined  in 
the  preceding  pages.  But  the  congregation  of  so  many  of 
these  bodies  in  particular  districts,  as  has  been  already  no¬ 
ticed,  particularly  in  France,  in  Switzerland,  and  in  this 
island,  ,still  more  strongly  proves  these  to  have  been  the 
identical  parts  where  they  lived. 

But  should  any  doubt  remain  of  the  fossil  zoophytes 
having  inhabited  the  sea,  in  the  identical  places  where  they 
are  now  found,  penetrated  with  and  entombed  in  stone, 
those  doubts  must  yield  to  the  still  more  convincing  circum¬ 
stances,  which  attend  the  fossil  remains  of  encrini  and  pen- 
tacrini.  The  marine  origin  of  these  animals,  we  have  seen,  . 
has  been  determined  by  the  discovery  of  the  recent  remains 
of  two  or  three  pentacrini  in  the  Atlantic  Ocean  :  and  that 
the  fossil  species  must  have  had  their  existence  where  diey 
are  now  found,  is  plainly  evinced,  not  only  by  the  vast  ac¬ 
cumulations  of  distinct  species  in  particular  districts  ;  but 
by  several  instances  occurring,  particularly  with  the  lily  en- 
crlnite,  where,  notwithstanding  the  extreme  delicacy  of  their 
construction,  even  the  more  minute,  and  more  easily  sepa- 
pble  parts,  have  bee ri  repeatedly  found,  in  their  mineralized 
slate,  preserved  in  almost  their  natural  connexion. 

In  concluding  the  present  volume,  it  seems  necessary 
to  remark,  that  the  circumstances  observed  whilst  examin¬ 
ing  the  several  fossils  hifherto  noticed,  have  appeared  to  be 
sufficient  to  warrant  the  following  conclusions  : 

Jst.  That  the  water  has  rested  for  a  considerable  period 
over  the  general  surface  of  the  earth. 

Sd.  That  the  mineralized  zoophytes  found  imbedded 
in  different  parts  of  the  earth,  and  even  in  mountains  of 

considerable 
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considerable  height,  have  lived  and  died  on  those  identical 
spots,  which  in  the  former  world  constituted  parts  of  the 
bottom  of  the  ocean. 

3d.  That  in  a  previous  state  of  this  planet,  many  spe¬ 
cies  of  organized  beings  existed,  which  are  not  known  to  us, 
in  a  recent  state  ;  their  having  existed  being  proved,  only  by 
the  discovery  ot  their  fossil  remains. 

4th.  That  the  traces  of  very  few'  of  those  species  which 
now  exist  can  be  discovered  in  the  w'reck  of  a  former  world. 

‘‘  5th.  That  even  in  rocks  of  the  newest  formatioir,  and 
in  alluvial  strata,  which  are  comparatively  of  but  modern 
deposition,  the  remains  of  extinct  animals  are 'as  frequently 
to  be  found,  as  in  what  are  termed  transition  rocj^s,  (those 
which  are  supposed  to  egntaip  the  first  traces  of  organic  re- 
tnains.) 

6th.  That  there  appears  to  have  been  no  line  of  separa¬ 
tion  between  the  creation  of  s^jecies  now  ejctinct,  and  of 
those  now  existing  ;  since  not  only  the  remains  of  extinct 
species,  but  perhaps  of  extinct  genera,  are  fpund,  with  the 
remains  of  species  very  similar  to,  if  not  exactly  agreeing 
with,  species  known  in  a  recent  state. 

“  7th,  That  many  of  the  pebbles,  found  in  gravel  pits, 
on  the  shores  of  rivers,  and  on  the  sea  beach,  do  not  appear 
to  have  been  bowldered  down  to  the  form  in  which  they  are 
now  found  ;  but  that,  on  the  contrary,  their  present  forms 
are  precisely  those  which  they,  at  first,  derived  from  the  si¬ 
liceous  impregnation  of  different  animals,  which  existed  in 
the  former  ocean. 

8th.  That  judging  from  the  original  delicacy  of  struc¬ 
ture  in  these  bodies,  and  from  the  little  injury  which  they 
have  sustained,  it  appears  reasonable  to  suppose,  that  this 
solidification  was  effected,  in  several  instances,  previous  to 
the  removal  of  the  waters  from  their  former  bcd.’^ 

V  * 

We  cannot  dismiss  this  work  without  speaking  of  the 
plates  in  terms  of  the  highest  commendation.  They  are  ex¬ 
ecuted  with  uncommon  care,  and  present  pictures  of  the 
various  specimens  coloured  after  nature,  and  so  faithfully, 
that  they  may  well  answer  the  purpose  of  a  collection  of 
fossils'to  those  who  are  fond  of  this  pursuit — a  pursuit  whiph 
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opens  a  wide  field  for  inquiry,  and  which,  from  the  number 
oi  well  informed  men  who  are  now  devotinir  to  it  their  time 
and  talents,  will,  at  no  distant  period,  throw  much  lighten 
every  tiling  connected  with  geology. 


XLin.  LitelUgence  and  Miscellaneous  Articles, 

MEDICAL  AND  CHEMICAL  LECTURES. 

rp 

-I.  HE  first  week  of  October  a  Course  of  Lectures  on  Physic 
and  Chemistry  will  commence  m  George-street,  Planover- 
square,  at  the  usual  morning  hours,  viz.  the  Medical  Lec¬ 
ture  at  Eight,  and  the  Chemical  at  a  quarter  after  Nine 
o’clock;  by  George  Pearson,  M.D.  F.R.S.,  senior  Physi¬ 
cian  ot  St.  George’s  Hospital,  of  the  College  of  Physi¬ 
cians;  &C.-&C. 

A  Register  is  kept  by  Dr.  Pearson,  of  the  Cases  in  St. 
George’s  Plospital,  and  an  account  is  given  of  them  every 
Saturday  morning  at  a  Clinical  Lecture  at  Nine  o’clock. 

The  Autumnal  Course  of  Lectures  on  Anatomy,  Physi¬ 
ology,  and  Surgery,  will  be  commenced  on  Saturday,  the 
first  of  October,  at  Two  o’clock,  by  Mr.  Brookes,  at  the 
Theatre  of  Anatomy,  Blenheim -Street,  Great  Marlborough 
Street. 

In  these  Lectures  the  Structure  of  the  Human  Body  will 
be  demonstrated  on  recent  subjects,  and  further  illustrated 
by  preparations,  and  the  functions  of  the  different  organs 
will,  be  explained. 

The  Surgical  operations  are  performed,  and  every  part  of 
Surgery  so  elucidated  as  may  best  tend  to  complete  the  ope¬ 
rating  Surgeon. 

'The  art  of  Injecting,  and  of  making  Anatomical  Prepa¬ 
rations,  will  be  taught  practically. 

Gentlemen  zealous  in  the  pursuit  of  Zoology  will  meet 
with  uncommon  opportunities  of  prosecuting  their  researches 
ill  Comparative  Anatomy. 

Surgeons  in  the  Army  and  Navy  may  be  assisted  in  re- 
xie  A 1 1  t  e  1  r  n  a  t  o  m  i  c  al  n  o  w  1  c.  d  ge,  and  every  possible  at¬ 
tention 
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tention  will  be  paid  to  their  accoii\ino<lalion  as  well  as  in¬ 
struction. 

Anatomical  Converzatioiies  will  be  held  wechlv,  when  the 
diOerent  Subjects  treated  of  will  be  discussed  familiarly,  and 
the  Student’s  views  forwarded. — d'o  these  none  but  Pupils 
can  lx:  admitted. 

.  Sj:)acious  Apartments,  thoroughly  ventilated,  atul  replete 
with  every  convenience,  are  open  all  the  INIbrning,  for  tiie 
purposes  of  Dissecting  and  Injecting,  where  Mr.  Brookes  at¬ 
tends  to  direct  the  Students,  and  demonstrate  the  various 
parts  as  they  appear  on  Dissection. 

AYi  extensive  Museum,  containing  preparations  illustra¬ 
tive  of  every  part  of  the  Pluman  Body,  and  its  Diseases^  ap¬ 
pertains  to  this  Theatre,  to  which  Students  will  have  occa¬ 
sional  admittance. — Gentlemen  inclined  to  support  this 
School  by  contributing  preternatural  or  morbid  parts,  sub¬ 
jects  in  Natural  History,  &c.  (individually  of  little  value  to 
the  possessors)  may  have  the  pleasure  of  seeing  them  pre¬ 
served,  arranged,  and  registered,  with  the  names  of  the 
Donors. 


Terms.  ^ .  s. 

For  a  Course  of  I.ectnres,  including  the  Dissections,  5  5 

For  a  Perpetual  Pupil  to  the  Lectures  and  Dissections,  10  10 
The  Tnconvenicnccs  usually  attending  Anatomical  Inves- 
tigat'^vns,  are  counteracted  by  an  antiseptic  Process,  the  re¬ 
sult  of  Experiments  made  by  Mr.  Brookes  on  Human  Sub¬ 
jects,  at  Paris,  in  the  year  1782,  the  account  of  which  was 
delivered  to  the  Royal  Society,  and  read  on  the  17th  of 
June,  178-1.  Idiis  method  has  since  been  so  far  improved, 
that  the  florid  colour  of  the  muscles  is  preserved,  and  even 
heightened.  Pupils  may  be  accommodated  in  the  House. — 
Gentlemen  established  in  Practice,  desirous  of  renewing  their 
Anatomical  Knowledge,  may  be  accommodated  with  an 
Apartment  to  Disssect  in  privately. 


Mr.  Taunton’s  Autumnal  Course  ofLeetures  on  Anatomy, 
Physiology,  Pathology,  and  Surgery,  will  commence  at  the 
Xheatre  of  Anatomy,  Greville-Strect,  Hatton-Garden,  on 
Saturday  the  first  of  October,  at  Eiiiht.  in  the  Evening.  In 
these  Lectures  Mr.  Taunton  purposes  to  take  a  comprelten- 


sive 


ess  Medical  and  Chemical  Lectures. 

sive  view  of  the  Structure  and  Qilconomy  of  the  Living 
Body,  with  the  Treatment  of  Surgical  Diseases,  describing 
the  mode  of  performing  Operations.  Students  will  have  an 
opportunity  of  attending  the  Clinical  Practice  of  both  the 
City  and  Finsbury  Dispensaries. 

Particulars  may  be  had  on  applying  to  Mr^  Taunton, 
Greville- Street,  Hatton -Gardon. 

Dr.  Clutterbuck,  Member  of  the  Royal  College  of  Phy¬ 
sicians,  and  one  of  the  Physicians  to  the  General  Dispensary, 
Aldersgate-Street,  will  begin  his  Winter  Course  of  Lectures 
on  the  Theory  and  Practice  of  Physic,  the  Principles  of 
Pharmacy,  and  the  Materia  Medica,  on  Tuesday  the  4th  of 
October,  at  Ten  o’Clock  in  the  Morning,  at  the  Dispensary ; 
to  be  continued  daily  (Saturdays  excepted)  at  the  same  hour. 

Clinical  Lectures,  bv  Dr.  Clutterbuck  and  Dr.  .Birkbeck, 
on  the  most  interesting  Cases  occurriiig  in  the  practice  of 
the  same  Dispensary,  will  be  given  gratis  to  the  Pupils  of 
the  Class,  on  Saturdays  throughout  the  season. 

Further  Particulars,  with  a  Prospectus,  may  be  had  at 
the  Dispensary,  or  at  No.  1,  Crescent,  New  Bridge  Street. 

TheAutumnal  Course  of  Lectures  at  St.  Thomas's  and  Guy’s 
Hospitals,  will  commence  the  beginning  of  October,  viz. 

At  St.  Thomas's, — Anatomy  and  Operations  of  Surgery, 
by  Mr.  Cline  and  Mr.  Cooper. — Principles  and  Practice  of 
Surgery,  by  Mr.  Cooper. 

At  Guy's  Hospital. — Practice  of  Medicine,  by  Dr.  Ba- 
bington  and  Dr.  Curry. — Chemistry,  by  Dr.  Babington,  Dr. 
Marcet,  and  Mr.  Allen. — Experimental  Philosophy,  by  Mr. 
^llen. — Theory  of  Medicine,  and  Materia  Medica,  by  Dr. 
Curry  and  Dr.  Cholmeley. — Midwifery,  and  Diseases  of 
Women  and  Children,  by  Dr.  Haighton. — Physiology,  or 
Laws  of  the  Animal  CEconomy,  by  Dr.  Haighton. — Occa¬ 
sional  Clinical  Lectures  on  Select  Medical  Cases,  by  Dr. 
Babington,  Dr.  Curry,  and  Dr.  Marcet. — Structure  and 
Diseases  of  the  Teeth,  by  Mr.  Fox, 

N.B.  These  Lectins  are  so  arranged,  that  no  two  of 
them  interfere  in  the  hours  of  attendance.  Terms  and  other 
Particulars  may  be  learnt  at  the  respective  Flospitals, 
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To  Richard  Trevithick,  of  Rotherhithc,  in  the  county  of 
Surry,  engineer,  and  Robert  Dickinson,  of  Great  Queen- 
Street,  in  the  couiitv  of  Middlesex,  esq,,  for  certain  machi¬ 
nery  for  towing,  driving,  or  forcing,  and  discharging  'ships 
and  other  vessels  of  their  cargoes. — July  5. 

To  William  Proctor,  of  Sheffield,  in  the  county  of  York, 
optician,  for  his  improved  methods  of  melting  and  using 
malleable  wrought  iron  or  steel.  July  6. 

To  James  Browell,  of  Cornhill,  in  the  city  of  London, 
tailor  and  draper;  James  Jacks,  of  Cornhill  aforesaid,  tai¬ 
lor  and  draper;  and  Thomas  Leunitte,  of  Aldgate  in  the  said 
city  of  London,  man’s  mercer,  for  a  new  chemical  prepa¬ 
ration  for  the  purpose  of  preserving  from  destruction  by 
mildew,  rot,  or  fermentation,  all  kinds  of  woollen  and  ve¬ 
getable  substances,  from  which  woollen,  cotton,  and  linen 
cloths,  canvas,  paper,  and  other  manufactures  are  made; 
and  also  for  rendering  all  sorts  of  woollen,  cotton,  and  linen 
cloths,  canvas,  silk,  leather  hats,  and  paper  impervious  to 
rain,  bv  an  improved  method.  July  il. 

I'o  John  Heathcoat,  of  Loughborough,  in  the  county  of 
Leicester,  lace  manufacturer,-fof  his  machine  for  the  making 
or  manufacturing  of  bobbin  'lace,  or  lace  near  resembling 
French  lace.  July  1  1. 

To  James  Linaker,  of  the  Dock-yard,  Portsmouth,  mill- 
wricht,  for  his  method  or  methods  of  towing,  driving,  or 
forcing  ships  and  other  vessels.  July  1  }. 

To  Benjamin  Crosby,  of  the  parish  of  St.  Martin  Lud- 
gate,  in  the  city  of  London,  bookseller,  for  his  new  in¬ 
vented  stand  for  hooks,  which  may  be  made  either  cireniar, 
square,  or  any  other  convenient  shape,  and  which  may  be 
turned  or  moved  at  pleasure,  with  cases  to  receive  hooks  as 
well  as  various  other  articles  and  things.  July  25. 

To  William  Hawkes,  of  Newport,  in  the  county  of  Salop, 
esq.,  for  his  improvements  on  musical  keyed  instruments  of 
12  fixed  tones.  July  25. 

To  George  Richards,  of  Truro,  in  the  county  of  Corn¬ 
wall,  architect,  for  his  siTigic  and  double  cannonades  or 
ordnance  miisquets,  and  all  other  kind  of  fire  arms,  on  a 
new  principle  ;  and  a  new  method  of  charging  or  loading  the 
same,  and  of  fixing  or  placing  bayonets  on  fire  arms.  July  30. 
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METEOROLOGICAL  TABLE^ 

'  By  Mr.  Carey^  of  the  Strand^ 
For  August  180S. 


•  Thermometer.  - 

1  ^co 

Days  of  the 
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Morning.  | 

f 
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73 
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1 
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58 
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61 
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10 
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29 

63 

73 

63 
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51 
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30 

66 

76 
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67 

68 

64 
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31 

Showery 

2 

66 

76 
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65 
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3 

06 
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62 
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62 
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4 

67 

77 
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84 
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5 
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77 

66 

•85 

78 
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6 

69 

75 

65 
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i 

68 

72 

63 
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52 
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8 

68 

74 

62 
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60 
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62 

70 

61 
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55 
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10 

6i 

71 

63 
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50 
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11 
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61 
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69 

59 
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72 
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58 
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58 
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61 
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63 

73 

63 
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69 
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57 
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26 

58 

72 

58 
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78 
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N 

E.  Th 
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XLIV.  Description  of  the  apparatus  invented  lyV^.W, 
l^£pvs,  Esq.,  for  the  Decomposition  of  the  yUkalis  under 
Naphtha,  by  Galvanism. 

T'he  celebrated  discovery  of  the  compound  nature  of  the 
alkalis  hy  professor  Davy  excited  the  attention  of  all  classes 
ol  philosophers.  Numerous  experiments  and  apparatus  for 
the  more  easily  and  permanently  securing  these  volatile  and 
decomposable  metals  were  invented. — Of  the  several  appa¬ 
ratus  for  decomposing  the  alkalis  under  naphtha^  the  most 
simple  is  that  invented  by  Mr.  Pepys. 

Mr.  Knight,  of  Foster-lane,  who  has  made  several,  fa¬ 
voured  us  with  the  instrument  from  which  the  present  Plate 
is  taken  : 

.  C.  cylinder  of  glass  with  a  pedestal  ground  glass  stop¬ 
per  P,  perforated  through  to  allow  a  communication  to  take 
place,  by  means  of  a  wire^  between  two  metallic  plates 
cemented  to  the  top  and  bottom  of  the  stopper.  The 
lower  plate  is  of  copper :  the  upper  of  platina. 

W.  A  wooden  cover,  through  which  a  platina  wire 
(with  a  plate  of  the  same  metal  riveted  to  the  inferior  end) 
is  allowed  to  slide. 

Use. — The  copper  base  of  the  pedestal  is  brought  in  con- 
•  tact  with  the  positive  end  of  the  trough  the  potash,  slightiv 
moistened,  is  laid  on  the  platina  plate  p.  The  cylinder  is 
t^en  filled  with  naphtha,  the  wooden  cover  put  on,  and  the 
platina  wire  N,  previously  commuhicatincr  with  the  nega¬ 
tive  end  of  the  trough,  is  suffered  to  come  into  contact  with 
the  potash  or  soda.  Decomposition  is  immediately  effected. 
Part  of  the  metal  Sometimes  floats,  but  the  larger  portion 
will  be  found  imbedded  in  the  alkali.  A  considerable  por¬ 
tion  of  gas  is  evolved  from  the  decomposition  of  both  the 
naphtha  and  the  alkali. 

By  a  siiiiple  modilication  of  the  above  apparatus,  we  un¬ 
derstand  Mr,.  Pepys  has  collected  the  whole  of  the  gases 
during  decoin position. 

Q 
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SIR. 


To  Mr,  Tilloch. 

Lancaster  Court,  Strandl, 

\  OUR  inirenious  correspon-dent,  signed  Lehmann,  (Phil. 
Mag.  vol.  ii.  p,  320,)  having  given  an  interesting,  and  in 
my  opinion  the  best  account  of  the  crossing  spider  (Aranea 
Diadema),  induced  me  not  long  ago  to  examine  more 
minutely  the  wonderful  sagacity  and  contrivance  of  that 
curious  insect  :  and  as  the  experiment  I  made  is  simple,  and 
can  be  repeated  by  any  person  inclined  to  ascertain  the  fact, 
(to  whom  I  will  promise  much  pleasure  from  the  result,) 

I  shall  describe  as  briefly  as  possible  the  method  I  pursued 
to  obtain  the  most  ample  satisfaction.  In  the  month  of 
September  last  as  I  was  one  evening  amusing  myself  in  my 
garden  at  Kentish-Town,  just  as  the  sun  was  setting,  I 
observed  a  large  crossing  spider  in  the  centre  of  his  web, 
watching  for  the  unwary  fly  who  should  chance  to  be  en¬ 
tangled  in  it.  1  took  him  from  his  post  on  a  small  stick, 
and,  suspending  the  insect  between  myself  and  that  bright 
lurninarv,  I  observed  that  he  let  himself  down  to  the  distance 
of  about  one  yard  ;  which  was  no  sooner  clone,  than  I  saw 
the  thread  by  which  he  was  suspended,  in  a  moment  divide 
or  split  into  five  or  six  lengths  of  a  smaller  size,  and  nearly 
half  a  yard  lono*.  A  -o;entle  breeze  at  that  instant-blowing  to- 
wards  the  setting  sun,  and  censequCntly  from  me,  I  was 
enabled  to  see  more  distinctly  the  very  wonderful  ancL  sur¬ 
prising  operation  ;  for  the  end  of  one  of  the  threads 
nearest  the  stick,  being  at  liberty,  was  blown  by  the  wind 
until  they  w'ere  all  unfolded  to  some  distance;  and  being 
stopped  by  a  tree,  the  spider,  who  appeared  perfectly  ac- 
C|uainted  with  the  husines,  felt  with  one  of  his  hinder  legs 
that  it  had  laid  hold  of  something.  I  soon  perceived  his 
object  ;  I  extended  the  stick,  and  thereby  tightened  the 
thread  :  this  being  known  to  the  spider,  he  crossed  from 
the  stick  to  the  tree  with  the  greatest  alacrity.  I  was  then 
eonvinced  how  easy  it  Ls  for  these  Insects  to  transport  them¬ 
selves 
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Selves  from  one  side  of  a  garden  to  the  other,  or  to  cross 
lanes,  rivers,  See,  But  it  may  be  asked.  How  the  spider^  who 
has  an  inclination  to  cross  a  garden,  knows  when  the  line 
or  thread  is  long  enough  to  answer  his  purpose  ? — A  second 
•experiment  with  another  of  these  furious  creatures  most 
fully  satisfied  me.  Repeating  what  I  have  already  stated, 
I  so  managed  the  floating  web  that  it  should  not  presently 
fix  on  the  tree ;  but  as  the  air  wafted  it  to  a  distance,  I  was 
much  gratified  by  observing  the  line  to  lengthen,  not  from 
any  more  folds,  but  from  the  spider’s  body,  the  wind  draw¬ 
ing  it  out,  and  no  doubt  aided  by  some  internal  force  which 
he  had  the  power  to  exert,  thereby  lengthening  u  at  least  ten 
yards  : — it  was  then  sufiered  to  light  on  a  wall,  when  the 
spider  in  a  moment  ran  along  the  thread  with  the  greatest 
case.  Now,  sir,  these  experiments  I  have  many  times  made, 
and  advise  others  who  are  fond  of  exploring  Nature  in  all  her 
wonderful  works  to  do  the  same  ;  but  it  is  best  to  have  a 
strong  light,  in  order  to  observe  the  curious  foldings  of  the 
i  web,  which  appears  (when  viewed  with  a  glass  of  one  inch 
focus)  to  be  fastened  with  something  like  a  slip  knot'*. 

The  observations  which  I  shall  make  are  as  follows  : — 
First,  it  appears  to  me  that  Nature  has  furnished  these  little 
creatures  (which  we  from  habits  of  education  too  much 
despise)  with  a  most  curious  method  of  ejecting  at  plea¬ 
sure  a  glutinous  thread  many  times  double  ;  and  although 
moist,  the  spider  can  contrive  to  separate  or  spin  singly,  by 
which  means  they  not  only  weave  their  beautiful  nets,  but 
make  a  thread  which  has  excited  the  wonder  of  thousands, 
to  know  by  what  means  they  have  crossed  roads,  &c.  And 
secondly,  that  by  the  power  they  have  of  lengthening  those 
threads  they  can  cross  to  any  distance.  It  is  indeed  pro¬ 
bable  that  instinct  informs  them  when  the  wind  is  fair  for 
their  purpose  ;  and  it  is  remarkable  that  these  powers  are 
■  confined  to  the  crossing  spider,  as  no  other  which  T  have 
ever  met  with  possesses  them.  The  largest  spiders  have  the 
I  Strongest  webs,  and  are  best  for  the  experiment  ;  but  the 

*-  You  will  remark  that  M.  C.  O,  Lehmann  has  not  noticed  this :  and  1 
am  persuaded  that  each  folding  is  fastenea  by  a  knot  leaving  one  end  loose. 

Q  2  smallest 
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smallest  have  the  same  properties,  and  the  thread  may  he 
seen  to  unfold  with  a  good  glass.  By  what  means  these 
threads  are  separated  at  the  Instant  they  are  drawn  from  the 
spider’s  body,  I  am  at  a  loss  to  determine,  and  by  what  kind 
of  construction  the  aperture  from  whence  they  are  drawn  is 
contrived  to  spin  a  thread  of  a  gummy  consistence,  either 
single  or  double,  at  the  pleasure  of  the  spider,  is  equally 
mysterious. 

The  spider,  for  some  reason  or  other,  is  generally  looked 
upon  with  abhorrence,  and  some  have  declared  them  to  be 
poisonous,  but  the  fact  is  otherwise  ;  they  are  perfectly  in¬ 
nocent,  which  could  be  easily  proved,  and  they  are  a  very 
ingenious  and  wonderful  little  insect,  highly  deserving  the 
attention  of  the  curious.  When  I  say  they  are  not  veno¬ 
mous,  I  speak  only  of  our  English  spiders  ;  for  notwith¬ 
standing  their  dexterity  in  killing  a  fly,  there  is,  I  believe, 
no  doubt  as  to  the  means  they  use  for  that  purpose,  being 
commonly  done  by  incisions  made  with  their  formidable 
forceps,  and  then  sucking  their  blood. 

There  are  many  other  very  curious  observations  which 
might  be  made,  peculiar  to  the  spider,  and  which  I  may 
at  a  future  period  trouble  you  to  insert  in  your  valuable 
Magazine.  I  am,  sir,  yours,  &c. 

R.  Teed. 


XLVI.  On  Oxalic  Acid.  By  Thomas  Thomson,  M.D. 
F.R.S.  Ed.  Commuiiicated  ly  Charl?:s  IIatchett, 
Esq.)  F.R.S. 

[Conlinued  from  p.  111.3 

III.  Decomposition  of  the  Oxalates. 

l.VV  HEN  oxalic  acid,  in  the  state  of  crystals,  is  exposed 
to  heat,  it  is  only  partially  acted  upon,  a  considerable  por¬ 
tion  escaping:  without  alteration  ;  but  when  an  alkaline  or 
earthy  oxalate  is  heated,  the  acid  remains  fixed  till  it  under¬ 
goes  complete  decomposition.  The  new  substances  into 
which  the  acid  is  converted,  as  far  as  my  experience  goes, 
are  always  the  same,  w'hat  oxalate  soever  w^e  employ.  They 

are 
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are  five  In  number ;  namely,  ivater,  carbonic  acid,  carbonic 
oxide,  carbureted  hydrogen,  and  charcoal. 

2.  The  water  is  never  quite  pure.  Though  no  sensible 
portion  of  oil  can  be  perceived  in  it,  yet  it  has  always  the 
peculiar  smell  of  the  water  obtained  during  the  distillation 
of  wood;  a  smell  which  is  usually  ascribed  to  oil.  It  com¬ 
monly  shows  traces  of  the  presence  of  ammonia,  chan^iing 
vegetable  blues  to  green,  and  smoking  when  brought  near 
muriatic  acid  ;  but  this  minute  portion  of  ammonia  is  pro¬ 
bably  only  accidentally  present.  All  the  oxalates  which  I 
decomposed  by  distillation,  were  obtained  by  double  de¬ 
composition  from  oxalate  of  ammonia;  and  though  they 
were  washed  with  sufficient  care,  yet  I  think  it  not  unlikely 
that  a  minute  portion  of  oxalate  of  ammonia  might  con¬ 
tinue  to  adhere.  Practical  chemists  know  the  extreme  diffi¬ 
culty  of  removing  every  trace  of  a  salt  with  which  another 
has  been  mixed. 

The  carbonic  acid  remains  partly  combined  with  the  base, 
which  always  becomes  a  carbonate^  and  partly  makes  its 
escape  in  the  form  of  gas. 

The  carbonic  oxide  and  carbureted  hydrogen  make  their 
escape  in  the  form  of  gas :  the  charcoal  remains  in  the  re¬ 
tort  mixed  with  the  base,  to  which  it  communicates  a  gray 
colour :  the  quantity  of  it  depends  in  some  measure  upon  the 
heat.  If  the  oxalate  was  ex|)osed  to  a  very  violent  heat,  no 
pharcoal  at  all  remains.  Hence  it  probably  acts  upon  the 
carbonic  acid  united  to  the  base,  converting  it  into  carbonic 
oxide,  as  happens  when  a  mixture  of  a  carbonate  and  char¬ 
coal  is  heated. 

ft 

3.  I  was  induced  to  examine  this  decomposition  with 
considerable  attention,  because  I  conceived  that  it  would 
furnish  the  means  of  estimating  the  composition  of  oxalic 
acid;  and  I  pitched  upon  oxalate  of  lime,  as  the  salt  best 
adapted  for  the  purpose  I  had  in  view.  A  determinate 
quantity  of  this  salt  was  put  into  a  small  retort,  and  gradu- 
•  allv  heated  to  redness.  This  retort  was  connected  with  a 
pneumatic  trough  by  means  of  a  long  glass  tube,  having  a 
valve  at  its  extremity  which  allowed  gas  to  issue  out,  but 

Q  3  prevented 
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prevented  any  water  from  entering  the  tube.  The  experi¬ 
ment  was  repeated  three  times. 

4.  A  hundred  grains  of  oxalate  of  lime,  when  thus  heated, 
yield  above  sixty  cubic  inches  of  a  gas,  which  is  always  a 
mixture  of  carbonic  acid  and  inflammable  air,  nearly  in  the 
proportion  of  one  part  of  the  former  to  three  and  a  half  of 
the  latter,  reckoning  by  bulk.  The  specific  gravity  of  the 
inflammable  gas  was  0*908,  common  air  being  1*000;  it 
burns  with  a  blue  flame,  ^nd  when  mixed  with  oxygen  may 
be  kindled  by  the  electric  spark.  The  loudness  of  the  re¬ 
port  depends  upon  the  proportion  of  oxygen. 

The  smallest  quantity  of  oxygen,  with  which  it  can  be 
mixed,  so  as  to  burn  by  the  electric  spark,  is  l-9th;  the 
combustion  is  very  feeble,  and  is  attended  with  no  percep¬ 
tible  report.  If  the  residue  be  washed  in  lime-water  and 
mixed  with  l  -Qth  of  its  bulk  of  oxygen,  it  may  be  kindled 
a  second  time  :  this  may  be  repeated  five  times,  after  which 
the  residue  cannot  be  made  to  burn. 

The  combustion  becomes  more  violent,  and  the  report 
louder,  as  we  increase  the  proportion  of  oxygen,  and  both 
are  greatest  when  the  oxygen  is  double  the  bulk  of  the  gas. 
As  we  increase  the  dose  of  oxvo’en,  the  combustion  becomes 
more  and  more  feeble  ;  and  five  parts  of  oxygen  and  one  of 
gas  is  the  limit  of  combustion  on  this  side  :  fora  mixture  of 
six  parts  of  oxygen  and  one^of  the  inflammable  air  will  not 
burn. 

In  these  experiments  the  results  dlfler  materially  from 
each  other,  when  the  proportion  of  oxygen  used  is  small  ' 
and  when  it  is  great.  I  am  not  able  at  present  to  account 
for  this  difference,  which  holds  not  only  with  respect  to  this 
gas,  but  every  compound  inflammable  gas  which  I  have 
examined.  This  difference  makes  it  impossible  to  use  both 
extremes  of  the  series  :  I  make  choice  of  that  in  which  the 
proportion  of  oxygen  is  considerable,  as  upon  the  whole 
more  satisfactory.  The  best  proportion  is  one  part  of  the 
gas  and  two  parts  of  uxygen.  The  oxygen  ought  not  to  be 
pure,  bvii  diluted  with  at  least  the  third  of  its  bulk  of  azote, 
unless  the  gas  be  much  contaminated  with  common  air.  , 

I  have 
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T  have  elsewhere  detailed  the  method  which  I  follow  in 
analysino'  gases  of  this  nature*',  llic  following  table  ex¬ 
hibits  the  mean  of  a  considerable  number  of  trials  of  this 
gas  u  ith  oxygen. 


Measures  of 
inflammable  Air 
consumed. 

Measu-^cs  of 
OxV-^-en 
consuoied. 

Carbonic  Acid 
formed. 

Diminution 
of  Bulk. 

100 

91 

93 

98 

that  is  to  say,  100  cubic  inches  of  the  gas  when  burnt, 
combine  with  91  cubic  inches  of  oxygen;  there  are  pro¬ 
duced  93  inches  of  carbonic  acid  ;  and  after  the  combustion 
these  93  inches  alone  remain,  the  rest  being  condensed. 
Hence  we  conclude  that  the  other  substance  produced  was 
water. 

This  result  corresponds  almost  exactly  with  what  would 
have  been  obtained,  if  we  had  made  the  same  experiment 
upon  a  mixture  of  70  measures  of  carbonic  oxide,  and  30 
measures  of  carbureted  hydrogen,  as  will  appear  from  the 
following  table. 

O 


Measures  of 
inflammable 
Gas  con¬ 
sumed 

Measures  of 
Oxygen 
consumed. 

Measures  of 
carbonic 
Acid  formed 

Diminution 
of  Bulk. 

Carbonic  oxide 

70 

31*3 

63 

38*5 

Carbureted  hy¬ 
drogen 

30 

00*0 

30 

60*0 

'I’dtal 

100 

91'^ 

93 

9S-5 

This  coincidence  is  so  exact,  that  I  do  not  hesitate  to  con¬ 
clude  that  the  inflammable  gas,  which  was  the  subject  of 
experiment,  was  in  reality  a  mixture  of  70  parts  of  carbonic 
oxide,  and  30  of  carbureted  hydrogen.  The  specific  gravity 
indeed,  which  was  0*908,  does  not' exactly  agree  with  the 
specific  gravity  of  such  a  mixture  ;  for  <2-  measures  of  car¬ 
bonic  oxide,  and  one  measure  of  carbureted  hydrogen,  ought 


*  See  NichoLon’s  Journal,  xvl.  247. 
O  4 
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to  form  a  mixture  of  the  specific  gravity  0*849,  provided 
the  specific  gravity  of  carbonic  oxide  be  O’ 956,  and  that  of 
carbureted  hydrogen  0*600;  but  this  objection  cannot  be 
admitted  to.be  of  much  weight,  till  the  specific  gravity  of 
pure  carbureted  hydrogen  be  ascertained  with  more  accuracy 
than  has  hitherto  been  done. 

The  results  contained  in  the  preceding  table  enable  us  to 
determine  the  composition  of  this  inflammable  air  with  con¬ 
siderable  precision  ;  for  100  cubic  inches  of  it  require  9I 
inches  of  oxygen,  and  form  93  cubic  inches  of  carbonic  acid. 
But  it  js  known  that  carbonic  acid  gas  requires  for  its  for¬ 
mation  a  quantity  of  oxygen  gas  equal  to  its  own  bulk  : 
therefore  to  form  93  inches  of  it,  93  inches  of  oxygen  gas 
must  have  been  employed  ;  but  only  91  were  mixed  with 
the  gas  ;  therefore  the  gas  itself  must  have  furnished  a  quan¬ 
tity  of  oxygen,  equivalent  to  the  bulk  of  two  cubic  inches, 
besides  all  the  carbon  contained  in  93.  inches  of  carbonic  acid. 

This  carbon  amounts  in  weight  to  12*09  grains. 

Two  cubic  inches  of  oxygen  weigh  *68  -  " 

Total  12*77 

I 

But  as  100  cubic  inches  of  the  gas  weigh  28*15  j^rains,  it  is 
obvious  that  besides  the  12*77  grains  which  it  furnished  to 
the  carbonic  acid,  it  must  have  contained  13*38  trains  of 
additional  matter;  but  as  the  only  two  products  were  car- 
bonic  acid  and  water,  it  is  plain  that  the  whole  of  this  ad¬ 
ditional  matter  must,  by  the  explosion,  have  been  converted 
into  water.  Its  constituents  of  course  must  have  been 
'  '  ■  13*19  oxygen 

2*19  hydrogen 

15*38 

Adding  this  to  the  12*77  grains  formerly  obtained,,  we  get 
the 'composition  of  the  gas  as  follows  :  ‘  - 

•  .  s  >  r.  /  -  /  .  Oxygen  13*87 

Carbon  12*09 
Hydrogen  2*19 

28*15 


\v}iic^ 
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"which  reduced  to  100  parts,  becomes 

Oxygen  49*27 
Carbon  42*95 
liv'd  rogrcn  7*78 

,  ^  o 

100*00 

I  —  -  -  -  -  T 

5.  The  residue  which  remained  in  the  retort,  after  the 
distillation  was  over,  was  a  gray  powder,  not  uidikp  pound¬ 
ed  clav  slate.  To  ascertain  its  constituents,  it  was  dissolved 
ill  diluted  nitric  acid  with  the  necessary  precautions  ;  the 
loss  of  weight  indicated  the  quantity  of  carbonic  acid.  The 
charcoal  remaining  undissolved,  was  allowed  to  subside, 
carefully  washed  by  repeated  affusions  of  water,  and  then 
dried  in  a  glass  or  porcelain  capsule.  It  must  not  be  sepa¬ 
rated  by  the  filter,  .for  it  adheres  $o  obstinately  that  it  pan- 
not  be  taken  off  the  paper,  nor  weighed.  The  nitric  acid 
solution  was  precipitated  by  carbonate  of  soda,  and  the  car¬ 
bonate  of  lime  obtained  was  violently  heated  in  a  platinum 
crucible.  What  remairied  w'as  pure  lime, 

6.  I  shall  now  detail  one  of  my  experiments  more  parti¬ 
cularly.  Eighty-nine  grains  of  well  dried  oxalate  of  lime 
were  exposed  in  a  small  retort  to  a  heat  gradually  raised  to 

Redness;  the  products  were  the  following: 

''  '  ■  Grains. 

45*6  cubic  inches  of  gas*  weighing  14*8 
Water  -  -  -  6*4 

Residue  in  retort  -  -  62*4 


83*6 

Loss  •  -  -  5-4 


Total  89*0 

The  loss  is  obviously  owing  to  the,  gas  which  filled  the  retort 
and  tube  when  the  experiment  was  concluded.  We  are  , 
warranted  therefore  "to  add  it  to  the  weight  of  the  gaseous 
products  obtaine^ 

*  The  gas  obtained  measured  60  cubic  inches,  but  l  T-1  Indies  of  these 
were  found  to  be  common  air  which  had  previously  filled  the  retort  and 
tube;  this  quantity  was  therefore  deducted. 


Now 
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Now  the  gas  was  composed  of 

Carbonic  acid  10*3  cubic  Inches  =  4-9  grains. 
Inflammable  air  33’ I  -  -  =  9’9 

so  that  one-third  of  the  weight  was  carbonic  acid^  and  twot 
thirds  inflammable  air.  If  we  divide  the  3 *4  grains  of  loss, 
in  that  proportion  we  obtain  1*8  grains  carbonic  acid,  and 
3*6  grains  of  inflammable  air.  Adding  these  quantities  to 
the  weight  obtained,  we  get  for  the  weight  of  the  whole 
gaseous  product 

Grains. 

Carbonic  acid  6’ 7 

Inflammable  air  13‘3 

20*2 

The  62*4  strains  of  residue  in  the  retort  were  composed  of 

Lime  -  “  33*4 

Carbonic  acid  26*4 

Charcoal  -  2*6 

62*4 

Now  it  is  clear,  that  the  89  grains  of  oxalate  of  lime  were 
composed  of 

Lime  -  -  33*4 

Acid  -  -  33*5 

89-0 

The  acid  was  completely  decomposed  and  resolved  into 
the  following  products  : 


Carbonic  acid 

33*1 

Inflammable,  air 

13*3 

Vv^  ater  - 

6*4 

Charcoal 

2*6 

53*6 

Had  the  experiment  been  made  upon  100  grains  of  oxalic 
acid  instead  of  33*6,  it  is  clear  that  the  proportions  would 
have  been  as  follows  ;  , 

Carbonic 
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Grains. 

Carbonic  acid 

39*33 

Infiammable  air 

24*28 

Water 

1 1*51 

Charcoal, 

4*68 

100-00 


The  most  remarkable  circumstance  attending  the  decom¬ 
position  of  oxalic  acid  by  heat,  is  the  great  propi^nion  of 
carbonic  acid  formed;  the  (juantiiy  amounts  to  6-lOih.s  of 
the  whole  weight  of  acid  decomposed. 

As  the  composition  of  all  these  products  of  oxalic  acid 
is  known  with  considerable  accuracy,  it  is  obvious  that  they 
furnish  us  with  the  means  of  ascertaining  the  constituents 
of  that  acid  itself. 

p9*33  grains  of  carbonic  acid  are  composed  of 

Oxvgen  -  42*86 

Carbon  -  16-67 

59-33 


24*28  grains  of  inflammable  air,  according  to  the  analysis 
given  in  a  preceding  part  of  this  paper,  are  composed  of 

Oxygen  -  11*96 

Carbon  -  10*1-3 

Hydrogen  -  1*89 

24*28 


11*31  grains  of  water  are  composed  of 

Oxygen  -  9’87 

Hydrogen  1*64 


11*31 

As  for  the  charcoal,  though  it  probably  contains  both  ox¬ 
ygen  and  hydrooren  as  well  as  carbon,  yet  as  the  proportion 
of  the  two  first  ingredients  is  probably  very  small,  and  as 
we  have  no  means  of  estimating  them,  we  must  at  present 
rest  satisfied  with  considering  it  as  composed  of  pure  carbon. 

When 
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When  these  different  elements  are  collected  under  their 


proper  heads,  we  obtain 

Grains. 

1.  Oxygen  in  carbonic  ^cld  42*85 

■ —  —  inflammable  air  J  1*95 

• —  — ■  water  -  -  9*87 

K - 

54*69. 

2.  Carbon  in  carbonic  acid  16*67 

—  —  inflammable  air  10*43 

—  •—  .  charcoal  -  4*68 


31*78 

3.  Hydrogen  in  inflammable  air  1*89 
^  ,  water  -  1*64' 


3*33 

Hence  oxalic  acid  is  composed  of  oxygen  64*69 
• —  — -s  —  —  —  —  — carbon  31*78 

— ,  *7—  -7-  —  —  hydrogen  3*53 


100*00 


7.  The  result  of  two  other  experiments,  on  oxalate  of  lime 
was  very  nearly  the  same  as  the  preceding.  The  following 
may  be  stated  in  round,  numbers  as  the  mean  of  the  whole. 
Oxalic  acid  is  a  compound  of 

Oxygen  -'04 
Carbon  -  '32 

Hydrogen  -  4 

3  00 

8.  The  only  other  analysis  of  oxalic  acid  with  which  I  am 
acquainted  has  been  given  by  M.  Fourcroy,  as  the  result  of 
his  own  experiments,  in  conjunction  with  those  of  Vau- 
quelin*.  It  is  as  follows  : 

*  Sjsteme  de  Connoii.  Chem.  vii.  224, 

Oxygen 
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Grains. 

Oxygen 

■77 

Carbon 

13 

Hydrogen 

10 

100 

It  gave  me  considerable  uneasiness  to  observe^  that  my 
experiments  led  to  conclusions  irreconcileable  with  those  of 
chemists  of  such  eminence  and  consummate  skill,  and  it 
was  not  without  considerable  hesitation  that  I  ventured  to 
place  any  reliance  upon  them.  I  am  persuaded,  however, 
that  some  mistake  has  inadvertently  insinuated  itself  into 
their  calculations;  since  the  carbonic  acid  alone,  formed 
during  the  distillation  of  oxalate  of  lime,  contains  consi¬ 
derably  more  carbon  than  the  whole  quantity  which  they 
assign  to  the  oxalic  acid  decomposed.  M.  Fourcroy  informs 
us,  that  oxalic  acid  is  converted  into  carbonic  acid  and  wa¬ 
ter,  when  acted  upon  by  hot  nitric  acid  ;  and  this  decom¬ 
position  seems  to  have  been  the  method  employed  to  ascer¬ 
tain  the  proportion  of  the  constituents  of  oxalic  acid  ;  but 
the  numbers  assigned  by  him  do  not  correspond  with  this 
statement.  For  JO  parts  of  hydrogen  require  60  of  oxygen 
to  convert  them  into  water,  and  13  of  carbon  require  at 
least  33  of  oxygen.  So  that  instead  of  77  parts  of  oxygen, 
there  would  have  been  required  no  less  than  9S  to  convert 
the  hydrogen  and  carbon  into  water  and  carbonic  acid.  It 
is  true,  that  the  surplus  of  oxygen  may  be  conceived  to  be 
furnished  by  the  nitric  acid  ;  but  if  this  be  admitted  (and  I 
have  no  doubt  from  experience  that  the  nitric  acid  actually 
does  communicate  oxygen),  it  is  difficult  to  see  how  the 
constituents  of  oxalic  acid  could  be  determined  by  any  such 
decomposition,  unless  the  quantity  of  oxygen  furnished  by 
the  nitric  acid  were  accurately  ascertained. 

[To  be  continued.] 
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XLVn.  Description  of  Mr.  G.  Atkins’s  Hydrometer  for 
determining  the  Specific  Grcivilij  of  both  Solids  und  Lii^uids. 

To  Mr,  TUlochi 

1  HR  present  Improved  state  of  chemistry;  its  application 
to  so  many  of  our  principal  manufactures,  and  tfie  necessity 
of  determ im ns;  the  specific  gravity  of  the  various  substances 
which  are  used  m  them,  or  affording  in  all  cases  an  im¬ 
portant  indication  with  regard  to  their  qualities,  and  being 
in  many  the  only  accurate  measure  of  their  value,  may 
perhaps  render  the  following  description  of  an  instrument 
for  this  purpose  not  unacceptable  to  your  numerous  readers. 

By  g^ivmg  it  a  place  in  your  valuable  IVlagazine  ^ou  will 
therefore  oblige,  Sir,  your  obedient  servant, 

,  Geo,  Atkins. 

57,  Dorset-Street,  Fleet-Street, 

Sept.  10,  1808. 

The  specific  gravity,  or  comparative  weight  of  the  ma¬ 
jority  of  those  substances  w'hich  fall  under  the  observation 
of  the  manufacturer,  the  mineralogist,  or  the  chemist,  hav¬ 
ing  always  been  considered  as  one  of  their  most  distinguish¬ 
ing  characteristics,  a  variety  of  methods  have  at^  different 
periods  been  resorted  to  for  ascertaining  it. 

In  point  of  accuracy,  perhaps,  the  best  mode  of  taking 
the  specific  Ecravitv  of  a  body  is  by  a  very  good  hydrostand 
balance.  This  instrument,  however,  w^e  may  venture  to 
affirm,  can  scarcely  ever  be  obtained  sufficiently  perfect  to 
be  depended  on  for  so  nice  a  purpose. 

Persons  who  are  in  the  habit  of  adjusting  balances,  and 
those  who  use  them  w'ith  considerable  care,  well  know  the 
various  sources  of  error  to  wdiich  they  are  liable,  The  cir- 
•  cumstance  of  the  arms  of  a  beam  being  in  equilibrio,  is  no 
proof  of  its  correctness,  unless  it  will  remain  so  when  either 
loaded  or  unloaded,  and  with  exchange  of  scale-pans.  The 
necessity  of  having  a  piece  of  steel  for  the  beam  w'hich  shall 
be  perfectly  homogeneous  ;  the  uncertainty  wdth  regard  to 
the  exact  equality  of  the  arms,  in  both  weight  and  length  5 
and,  even  w'hen  very  nicely  adjusted,  its  liability  to  acquire 

polarity. 
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polarity,  and  consequent  derangement  by  magnetism  ;  the 
expansion  of  either  arm  by  the  heat  of  the  hand,  or  its  con¬ 
traction  by  a  current  of  air,  renders  those  iiibtruments  ex¬ 
tremely  liable  to  give  anomalous  results. 

But  supposing  the  balance  not  liable  to  error,  it  is  too 
conqdicated  in  its  use  for  any  other  than  the  man  of  science, 
in  his  closet,  where  time  and  close  attention  may  be  af¬ 
forded  ;  and  since  the  application  of  science  to  the  arts  has 
become  so  general,  chemists,  manufacturers  of  acids,  brew¬ 
ers,  dyers,  distillers,  and  all  others  whose  manufacture  con¬ 
sists  of  any  chemical  process,  require  a  more  simple  and 
expeditious  mode  of  ascertaining  the  specific  gravity,  and 
consequently  the  value  of  their  articles,  than  by  the  hy¬ 
drostatic  balance.  Indeed,  in  many  concerns  its  use  would 
be  impracticable,  it  bj^ing  necessary  to  intrust  the  business 
of  examinine:  the  qualities  of  the  substances  in  question  to 
persons  who  have  neither  time  or  knowledge  sufficient  to 
enable  them  to  apply  an  instrument  of  such  a  kind. 

The  HYDROMETER,  Oil  a  Variety  of  constructioiis,  has  been 
long  made  use  of  by  distillers  and  all  dealers  in  spirituous- 
liquors ;  and  of  late  years  brewers  have  generally  adopted 
it,  for  its  simplicity  and  facility  in  use  compared  with  the 
hydrostatic  balance  or  weighing  bottle.  But  as  the  hydro¬ 
meter  for  spirituous-liquors,  and  the  saccharometer  for  malt- 
liquors,  (which  the  author  of  this  paper  is  in  the  habit  of 
manufacturing,)  arc  adapted  solely  to  their  respective  pur¬ 
poses,  he  has  long  thought  it  a  very  desirable  object  to  con¬ 
struct  an  instrument  which  would  combine  simplicity  with 
an  universality  of  application  to  all  substances,  fluid  and 
solid,  of  which  it  might  be  requisite  to  ascertain  the  specific 
gravity.  And  it  is  presumed  that  this  object  is  accomplished 
in  the  Instrument  about  to  be  described. 

Among  the  principal  subjects  of  consideration  in  the 
construction  of  hydrometers,  are,  the  form  of  the  instru¬ 
ment  which  shall  be  best  adapted  to  facilitate  its  motion  in 
a  fluid,  and  that  it  be  of  a  convenient  size,  both  for  the 
sake  of  portability,  and  that  it  may  require  as  small  a  sample 
of  a  fluid  as  possible  to  make  an  experiment  with. 

With  these  views,  the  spheroidical  form  is  that  which 

has 
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has  been  preferred  for  the  bulb  of  this  lnstrument_,  on  ac¬ 
count  of  its -more  readily  dividing  the  fluid  in  its  passage  up 
and  down  ;  and  the  size  of  it  is  such,  that  half  a  pint  of 
any  jiquid  is  sufficient  for  trial  with  it. 

The  hydrometer. (see  Plate  IX.)  consists  of  the  bulb  a 
small  stem  a  c,  with  a  cup  d  on  its  top  to  receive  weights, 
and  a  shank  beneath  the  bulb  with  a  pointed  screw,  to 
which  is  affixed  a  cup  g,  to  receive  weights  or  solids  when 
their  specific  gravities  are  required  to  be  taken. 

The  itistrument  is  accompanied  with  an  accurate  set  of 
grain  weights. 

The  weight  of  the  hydrometer  itself  is  7tK)  grains,  and  on 
adding  300  grains  in  the  upper  cup,  and  immersing  it  in 
distilled  water,  at  the  temperature  of  60  degrees,  Fahr. 
it  will  subside  to  the  middle  mark  on  the  stem,  and  will 
then  consequently  displace  1000  grains  of' water. 

It  follows,  therefore,  from  this  adjustment  of  the  bulk  of 
the  instrument,  that  each  grain  in  the  upper  cup  will  re¬ 
present  one  thousandth  part  of  the 'specific  gravity  of  the 
water,  or  one  unit  in  specific  gravity, '  if  that  of  water  be 
taken  to  be  1000  ;  and  one-tenth  of  a  ‘  grain' one-tenth  of 
unit,  wfliich  is  also  the  value  of '’eaeh 'of  the  srriall  divisions 
on  the  stem  ;  and  accordingly,  when  'the  hydrometer  is  im¬ 
mersed  in  any  liquid  until  it  sinks  to  the  middle  point  on 
the  stem,  the  specific  gravity  of  'such  fluid  will  be  indicated 
by  the  sum  of  the  weight  of-  the  instrurrient  (which  is,  as 
before  stated,  700  grains)  andThe  grffihs  added  in  the  upper 
cup.  '  ’  '  '  , 

Suppose,  for  example,  thatj  on  immersing  the  instrument 
in  ether,  it  requires  34  grains  in  the  top  cup  to  make  it 
subside  to  the  middle  mark  on  the  stem.  'The  specific  gra¬ 
vity  of  such  ether  will  in  this  case  be  700  +  34  ===  *734. 
Andon  putting  the  instrument  ihtb'  alcohol  ' or  wort,  if  it 
requires  in  the  former  case  125  grains^  and  in  the  latter  355, 
the  specific  gravity  of  the  spirit  will  be  *825,  and  that  of 
the  wort  1  *055. 

To  as cer lain  the  specific  gravity  of  a  solid,  ice  have  to  take 
any  fragment  less  than  300  grains ;  find  its  weight  in  air, 
and  its  weight  in  water,  and  take  their  difference^  andon 

dividin^jt 
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dividhig  its  weight  in  air  by  this  difference  the  quotient  will 
le  its  specific  gravity. 

The  weight  oF  a  body  in  air  is  found  by  patting  it  in  the 
tipper  cup^  and  adding  grains  until  the  hydrometer  sinks  in 
water  to  the  mark  on  the  stem.  Now,  as  the  substance  and 
the  additional  weights  in  the  cup  will  be  altogether  300 
grains,  the  weight  of  the  body  will  of  course  be  so  many 
grains  as  the  weights  put  in  fell  short  of  300.  Its  weight 
ill  water  will  be  found  by  putting  it  into  the  lower  cup,  and 
adding  grains  in  the  upper  cup  until  the  instrument  sinks  as 
before  :  the  complement  of  the  weights  in  the  top  cup  to 
300  being  in  like  manner  its  weight  in  water. 

Example. — If  a  body  weighs  in  air  120  grains,  and  ia 
water  104,  the  difTerence  is  16.  On  dividing  120  by  16, 
we  have  for  the  quotient  *75,  or  (taking,  as  before,  the  spe¬ 
cific  gravity  of  water  at  1000)  7*500  for  the  specific  gravity 
of  the  body. 

This  instruraept  affords  us  consequently  a  very  ready  way 
of  determining  the  purity  or  value  of  any  alloy  or  metallic 
ore,  and  is  therefore  particularly  adapted  to  the  mineralogist. 
Thus,  for  example,  the  weight  of  a  guinea,  or  its  weight 
in  air,  is  128  grains;  and  if  the  gold  is  of  its  proper  standard, 
it  will  weigh  about  121  grains  in  water,  or  will  lose  one- 
eighteenth  part  only  of  its  weight  in  air.  If  it  loses  more, 
therefore,  it  is  not  of  its  proper  specific  gravity,  and  con¬ 
sequently  not  of  standard  gold. 

To  find  the  specific  gravity  of  any  of  the  different  species 
of  wood  or  other  bodies  lighter  than  water  ; — after  taking 
its  weight  in  air  as  before,  fix  it  on  the  small  screw  of  the 
shank,  and  see  how  many  grains  it  will  then  be  necessary 
to  add  in  the  top  cup,  to  sink  the  instrument  to  the  mark, 
with  the  body  on  the  screw  ;  which  will  in  this  case  be  more 
than  300,  on  account  of  its  buoyancy  ;  and  dividing  its 
weight  in  air  by  the  difference  between  the  weights  put  in 
the  top  cup  in  each  case,  the  quotient  will  be  its  specific 

gravity. 

Thus,  if  on  putting  a  piece  of  tvilloio  in  the  upper  cup, 
it  requires  25S  grains  to  sink  the  hyurometer  in  water,  the 
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weio'ht  of  the  wood  in  air  will  be  42  s’Tains  ^  and  if  on  fix- 
ing  it  to  the  screw  beneath,  the  instrument  requires  329 
grains  to  sink  it  to  the  mark  in  water,  (being  28  grains 
more  than  would  be  necessary  to  sink  the  instrument  itself,) 
we  have  only  to  lind  the  difterence  between  the  weights  put 
into  the  top  cup,  which  in  this  case  is  70  grains  ;  and  di¬ 
viding  42  by  70,  we  have  *6  or  *600  for  the  specific  gravity 
of  the  wood. 

For  the  man  of  science,  the  instrument  with  its  set  of 
weights  is  all  that  is  necessary,  and  it  is  packed  into  a 
very  small  compass'^'  ;  but  to  accommodate  it  to  those  who 
are  concerned  with  spirituous  liquors,  and  to  brewers,  the 
inventor  attaches  a  scale,  showing  the  relation  between  spe¬ 
cific-gravities  and  the  commercial  or  technical  denomina¬ 
tions  per  centage  with  the  former,,  and  pounds  per  harrel 
with  the  latter. 

It  is  needless  to  enumerate  the  various  departments  in 
which  an  attention  to  the  specific  gravities  of  bodies  is  now 
become  of  the  first  consequence,  and  wherein  this  instru¬ 
ment  might  be  applied  with  advantage;  and  although  many 
may  be  satisfied  if  they  have  any  arbitrary  standard  to  regulate 
their  process  by,  yet  it  must  be  acknowledged  that  the  uni¬ 
versal  standard  of  specific  gravity  is  by  far  the  best ;  for,  by 
its  currency  all  over  Europe,  it  enabled  a  person  to  know 
what  relation  their  practice  may  bear  to  that  of  others  in  the 
same  pursuit ;  and  it  would,  by  the  universal  adoption  of 
it,  prevent  the  many  differences  which  exist  among  mer¬ 
cantile  men,  especially  those  who  deal  in,,  or  pay  duty  on, 
spirituous  liquors. 

Indeed  the  wide  field  which  opens,  on  considering  the 
importance  of  paying  attention  to  the  specific  gravity  of 
bodies,  convinces  us  that  we  are  yet  in  infancy  on  the 
subject. 

*  The  price  of  it  is  five  guineas. 
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XLVIII.  Description  of  Mr.  Christopher  Wilson’s 

secure  Boat,  or  Life 

TT 

X'Ierewitii  you  will  receive  drawings  of  a  neutral -built 
self-balanced  boat,  with  an  explanation,  which  I  request 
you  will  have  the  goodness  to  lay  before  the  Society  for  the 
Encouragement  of  Arts,  &c.  for  their  inspection  and  ap¬ 
probation.  1  have  made  the  explanation  as  clear  as  I  can, 

er  of  its  being  overset 
by  persons  crowding  on  one  side  in  getting  ih  or  out  of  the 
boat;  it  w'ill  facilitate  the  landing  of  men  on  shore  or  in 
boarding  ships,  and  will  carry  a  much  greater  press  of  sail 
without  danger. 

As  to  the  building  part,  I  think  that  may  be  easily  un¬ 
derstood.  My  boat  w^as  made  by  men  that  had  never  before 
seen  a  boat  built,  and  I  flatter  myself  the  Society  will  ap¬ 
prove  of  it.  I  am,  sir,  your  most  obedient  servant, 

Christopher  Wilson. 

March  10,  1806. 

To  C.  Tavlor,  M.D.  Sec. 

An  Explanation  of  the  Engravings  of  a  neutraLluilt  self- 

balanced  Boat, 

By  the  term  neutral  is  meant,  what  is  neither  of  the  two 
present  modes  now  in  use,  i.  e,  clincher  and  carver,  but 
both  united,  viz.  clincher  in  the  inside  and  carver  on  the 
outside,  w'hich  neutralizes  both  the  tw’O  into  a  third  ;  and 
as  every  thing  has  a  distinguishing  name,  1  have  taken  the 
liberty  to  present  it  to  the  public  under  the  name  of  a 
Neutral  Boat. 

The  two  modes  of  clincher-  and  carver-built  have  each 
their  separate  advantages  and  disadvantages  in  regard  to  each 
other. 

1  shall  begin  with  tlie  clincher  first.  As  the  sides  of  the 
planks  are  firmly  fastened  to  each  other,  by  lapping  over 
and  riveting,  they  are  much  stronger  than  if  the  edges  only 

*  From  Transactions  of  /he  Society  for  the  Encouragement  of  /trts,  Mannfac- 

tures,  and  Commerce,  tor  1807. - The  gold  medal  of  the  Society  was  voted 

to  Mr.  Wilson  for  this  invention. 

B  2  butted. 


Its  construction  will  obviate  the  dang 
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butted,  and  they  have  the  property  of  being  made  tight 
without  caulking,  only  in  the  buddings  and  keel  sfcams, 
and  are  much  lighter  than  carver-built  boats,  and  more 
adapted  for  many  uses  ;  beside  saving  the  ditFerence  between 
thick  and  thin  plank.  But  they  have  their  disadvantages 
also  :  In  the  first  place,  both  unfair  sides  and  unfair  water 
lines,  which  make  them  liable  to  be  injured  by  other  bodies 
they  come  in  contact  with,  and  have  the  edges  of  the  planks 
broke  so  as  to  make  a  leak,  which  would  not  happen  to  a 
smooth-sided  boat ;  neither  can  the  uneven  side,  move  so 
well  through  the  water,  on  account  of  its  various  resistances. 
They  have  also  this  disadvantage,  that  if  damaged  they  re- 
c^Liire  the  skill  of  a  professional  workman  to  repair  them. 

The  carver-built  boats  have  the  advantage  of  having 
smooth  sides  and  fair  water  lines,  together  with  having  the 
planks  of  an  ec^ual  thickness  all  over  the  boat,  which  make* 
them  less  liable  to  receive  injuries  when  meeting  with  other 
bodies,  and  more  adapted  to  move  in  the  water,  by  their 
fair  sides  and  fair  water  lines.  They  are  also  more  readily 
repaired  :  if  a  professional  boat-builder  is  not  at  hand,  it 
can  be  done  by  a  common  shipwright,  or  any  workman  that 
is  used  to  wood  work. 

But  they  have  also  their  disadvantages.  In  the  first  in¬ 
stance  they  are  under  the  necessity  of  being  built  of  plank 
of  a  great  thickness  to  stand  caulking;  at  the  same  time 
they  require  larger  timbers,  which  makes  them  heavy  and 
unfit  for  many  uses,  and  also  a  great  consumption  of  timber 
on  account  of  the  thickness  of  the  plank  necessary.  They 
are  also  more  subject  to  leaks  from  various  causes  than 
clincher-built  boats. 

We  will  now  look  to  the  neutral  system,  and  see  if  both 
their  advantages  are  not  united,  and  both  the  disadvantages 
got  clear  of. 

Plate  VIII.  Fig.  2,  shows  the  section  of  the  fore  part  of 
a  boat.  The  longitudinal  slips  are  represented  lighter-co¬ 
loured,  and  placed  over  the  joints  where  the  edges  of  the 
planks  meet;  they  must  be  riveted  on  to  each  adjoining 
plank,  near  the  edge,  in  the  same  manner  as  clincher-built 

ve^isels,  with  a  sufficient  quantity  of  blair,  made  of  tar  and 

flocks. 
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flocks^  such  as  is  in  common  use  in  the  Korth  of  England, 
(or  any  other  caulking,)  between  the  slips  and  planks, 
which  will  always  keep  them  tight,  as  long  as  the  boat  re¬ 
mains  unstaved,  or  the  planks  worn  through.  Ihese  slips, 
each  being  riveted  to  the  two  adjoining  edges  of  the  planks, 
as  shown  In  Fig.  4,  will  make  the  joint  as  strong  as  the 
joint  of  a  common  clincher-built  boat,  and  as  tight,  with¬ 
out  the  risk  ol:  any  external  damage.  1  hose  joints  have 
also  this  advantage,  that  the  planks  will  not  have  their  sides 
bev'elled  olF,  but  be  ot  an  equal  thickness  liom  edge  to 
edge,  which  is  not  the  case  in  clincher-built  vessels;  for  at 
the  ends  they  are  half  bevelled  away,  so  as  not  to  bear 
clinching.  By  the  neutral  systan  two  inches  in  the  breadth 
of  each  plank  will  be  saved  in  the  laps,- which  may  be  con¬ 
siderable  in  the  conversion  ot  plank.  I  set  little  value  on 
the  slips,  as  there  is  always  a  sufficiency  ot  \vaste  in  cutting 
the  planks  to  a  proper  tonn. 

A  boat  of  this  construction  has  all  the  strength  of  one 
clincher. built,  and  can  be  made  as  light  or  lighter.  It  is 
tree  from  the  disadvantages  ot  irregular  outsides,  and  tiom 
the  difficulty  of  repairing,  which  in  this  can  be  pertormed 
by  any  common  workman  in  wood,  as  I  have  found  by 
experience.  A  boat  built  this  way  has  a  fair  and  smooth 
outside,  it  has  all  the  advantages  of  a  carver-built  one,  at  the 
same  time  it  is  clear  of  the  disadvantages  of  being  loaded 
with  unnecessary  wood,  which  makes  the  carver- work  \xry 
heavy,  the  liability  of  leaks,  and  frequent  want  of  caulking, 
There  is  one  evil  which  both  carver-  and  clincher-built  boats 
have  in  common,  that  of  having  keel  scams,  and  a  vacancy 
between  the  sand  or  garboard. streak,  and  the  upper  part  of 
the  keel,  which  soon  gets  filled  with  dirt,  and  remains  so, 
which  naturally  retains  moisture,  and  speedily  rots  the  wood. 
In  this  mode  that  evil  is  removed,  by  having  the  midship 
plank  bolted  on  to  the  keel,  wide  enough  to  come  over  each 
side  of  the  keel  to  clinch  the  slips  on  :  this  not  only  removes 
the  evil,  but  saves  a  great  deal  of  trouble  in  making  the 
rabbets  in  the  keel,  and  various  bevellings  in  the  sand  streaks, 
which  must  be  done  by  a  good  workman. 

These  boats  require  no  larger  timbers  than  common 

ji  a  clincher- 
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clincher-built  boats^  as  the  timbers  need  no  greater  notches; 
but  with  this  difference^  that  these  timbers  will  catch  the 
slips  that  are  riveted  over  the  joints  of  the  planks  each  way, 
and  so  the  timbers  and  slips  will  brace  one  another,  and  add 
an  additional  strength  ;  but  in  the  clincher-built  boats,  the 
timbers  catch  the  laps  of  the  seams  only  one  way,  and  con¬ 
sequently  form  no  brace  whatever. 

All  I  need  to  explain  further  on  the  neutral  system  is  its 
application.  It  can  be  applied  to  all  open  boats,  of  what¬ 
ever  form  or  use,  to  all  coal  and  .other  barges,  lighters,  or 
any  vessels  used  in  rivers  or  canals,  and  also  to  all  large  cut¬ 
ters  and  luggers,  which  are  ilow  clincher-built. 

Explanation  of  Plate  VIII,  Fig,  1,  2,  3,  4. 

•  Fig.  1,  is  a  bird’s-eye  view  of  the  boat,  showing  the  pro¬ 
jecting  balance  bodies,  or  hollow  sides  a  h,  one  of  which, 
G,  is  left  open  to  show  the  partitions  which  are  placed  op¬ 
posite  to  each  timber,  and  are  water-tight;  by  this  means 
if  one  or  more  should  be  broken,  the  rest  would  keep  the 
vessel  buoyant.  These  partitions  gradually  lessen  towards 
each  end,  where  the  planks  unite,  so  as  to  make  a  similar 
appearance  to  any  other  boat  when  in  the  water. 

Fig.  2,  shows  the  depth  and  form  of  the  cells  or  hollows, 
as  they  appear  in  a  section  of  the  boat ;  also  the  manner  in 
which  the  slips  are  placed  over  the  joinings,  or  seams  of  the 
planks. 

Fig.  3,  is  a  perspective  view  of  the  boat,  in  which  a  h 
show  the  projecting  balance  bodies,  or  hollow  sides,  which 
would  render  the  boat  buoyant  if  her  bottom  was  staved  in. 
c,  the  lower  part  or  body  of  the  boat,  from  which  the  pro¬ 
jections  commence ;  dy  the  keel. 

Fig.  4,  shows  the  manner  in  which  the  planks  or  timbers 
of  the  boat  are  united  ;  ef  are  two  planks  of  the  boat ;  gy 
the  slip  of  wood  placed  over  them,  and  secured  to  them  by 

the  rivets  h  h. 

1  ■ 

The  section  Fig.  2,  will  best  explain  the  nature  and 
utility  of  the  self-balanced  boat.  The  balance  bodies  form 
two  separate  holds,  to  put  any  thing  in,  such  as  provision, 
^rms,  &c.  which  are  wanted  to  be  kept  dry,  having  locker 

lids. 
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lids,  to  open  at  the  top  of  the  different  partitions  in  the 
holds,  as  fancy  or  utility  may  rec^uire;  or  part  ot  them  may 
be  filled  with  cork  shavings,  and  by  that  means,  if  the  boat 
should  happen  to  fill  bv  any  accident,  she  cannot  sink- 

In  the  boat  I  have  altered  for  government,  the  balance 
bodies  (if  the  interior  ot  the  boat  was  filled  with  water) 
would  exclude  as  much  water,  between  the  inside  of  the 
boat  and  the  outside,  as  is  equal  to  a  body  ol  water  ot  one 
ton  17cwt.  2qrs.,  which  is  a  great  deal  more  than  the 
weight  of  men  that  will  go  in  her,  consequently  they  can 
run  no  risk  whatever  of  being  drowned ;  and  even  it  she  had 
a  hole  through  her  bottom,  she  would  always  keep  a  suffi¬ 
cient  height  out  of  the  water  either  for  rowing  or  sailing. 

But  the  main  object  is  to  make  her  sail  and  row  much 
faster  than  other  boats  •,  and  both  on  calculation  and  trial 
my  boat  will  be  found  to  sail  much  faster  and  with  much 
less  danger  than  other  boats. 

I  now  come  to  the  advantage  of  rowing. — As  the  balance 
sides  project  a  foot  beyond  the  resisting  part  in  the  water, 
there  is  that  leverage  on  the  boat  (over  a  common  one),  and 
also  the  same  in  the  length  of  the  loom  of  the  oar,  that  is 
in  the  inside  from  the  gunwale  of  the  boat,  which  allows 
the  whole  of  the  oar  to  be  lengthened,  and  by  that  means 
it  describes  a  larger  circle  in  the  water,  and  makes  a  longer 
pull  :  the  oars  for  the  government  boat  I  have  made  are 

lengthened  from  14  to  18  feet. 

The  experiment  of  having  two  spars  fixed  at  a  distance 
from  a  boat’s  gunwale,  and  the  oars  to  Avork  from  them, 
has  often  been  tried  and  found  to  answer,  but  this  has  a 


great  advantage  over  that  method. 

There  is  another  advantage  or  property  which  this  boaf 
has,  she  cannot  roll  at  sea,  but  always  keeps  a  level  position 
as  far  as  the  surface  of  the  sea  will  allows ;  she  may  heel  but 
not  roll,  as  the  balances  are  always  ready  to  catch  either 
way,  and  the  opposite  one  assists  the  other  by  its  weight  out 
of  water  and  gravitation  ;  neither  can  this  boat  pitch  like 
another,  for  the  balance  bodies  being  out  of  the  water,  and 
the  breadth  of  six  feet  only  in  the  water,  it  can  only  act 
with  a  gravity  on  the  water,  equal  to  a  boat  ot  the  weight 
^  R  4  . 
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of  six  feet,  but  as  the  resistance  of  the  water  upwards  equal 
to  a  boat  of  eight  feet  wide. 

Or  I  may  make  this  mechanical  simile :  Suppose  a  work¬ 
man  uses  a  chisel  to  smooth  a  surface  of  wood;  by  laying 
too  great  a  stress  on  the  tool  it  will  go  too  far  into  the  wood 
for  him  to  force  it  along  in  the  direction  wanted,  but  put 
that  chisel  into  a  stock  like  a  plane-stock,  and  set  it  to  the 
depth  required,  then  the  stock  will  prevent  its  going  too  far 
in,  and  he  can  work  easily  though  the  plane  be  pressed  on 
ever  so  hard.  A  view  of  the  engraving  will  elucidate  that 
comparison,  as  the  balance  bodies  lie  parallel  with  the  sur¬ 
face  of  the  water  lengthways.  The  national  importance  of 
such  boats  I  leave  to  the  public  to  decide.  I  must  here 
observe,  that  my  plan  contains  two  distinct  and  separate 
improvements,  viz.  my  neutral  mode  of  building,  and  the 
application  of  the  balance  bodies. 

The  first  improvement  relates  to  the  Luilding  of  boats, 
barges,  &c.  in  general.  .  The  second  is  only  partial,  and 
applicable  to  boats  of  peculiar  descriptions  or  uses  ;  that  is, 
all  such  as  are  wanted  for  dispatch,  safety,  or  pleasure,  or 
occasionally  for  life-boats,  as  there  can  be  no  question  of 
the  self-balanced  boats  built  upon  my  plan,  rowing  and 
sailing  faster  than  other  boats,  and  they  may  be  used  to  go 
to  sea  when  others  cannot ;  but  the  application  of  the  ba¬ 
lance  bodies  is  not  meant  as  a  general  one,  as  it  is  not  fit 
for  vessels  of  burden  that  are  sometimes  light  and  at  others 
heavy  laden,  when  the  difference  of  the  draught  of  water  is 
considerable. 

CHRisTOPiaER  Wilson. 

Certificate. — We  whose  names  are  hereunto  subscribed 
have  examined  the  boat  building  on  Mr.  Wilson’s  plan, 
(which  he  calls  the  neutral  plan,)  and  are  of  opinion  that  it 
will  be  attended  with  many  advantages. 

The  boats  can  be  built  as  light  as  those  that  are  clincher- 
built,  preserving' a  smooth  surface,  and' will  not  require 
caulking;  and  they  can  be  easily  repaired  by  any  carpenter. 

The,  advantage  this  boat  possesses  by  having  air  gunwales 
is  obvious,  and  from  the  partial  trial  we  have  had  of  the 
boat’s  sailing  which  he  has  altered,  we  are  of  opinion  that 

his 
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his  improvement  in  the  keel  and  formation  of  the  boat^s 
bottom,  will  give  her  greater  stability  than  other  boats  of 
the  same  dimensions,  with  the  properties  of  sailing  well  and 
drawing  very  little  water,  IVIalcolm  Cowan,  R.N. 

James  Nicolson,  K.N. 

London,  May  7,  1806. 

t 

Gentlemen, 

Permit  me  to  present  my  thanks  and  acknowledgments 
for  the  truly  polite  and  distinguished  manner  in  which 
(though  a  stranger)  you  have  permitted  me  to  visit  your 
committee ;  the  society  of  which  the  same  is  formed  I  hold 
in  the  highest  estimation,  and  have  deeply  to  regret  the 
distance  that  prevents  my  offering  myself  a  candidate  for  a 
seat  amongst  vou. 

The  last  time  I  had  the  honour  of  attending  your  com¬ 
mittee,  Mr.  Wilson’s  new  life-boat  became  the  subject  of 
discussion,  the  operation  of  wdiich  you  did  me  the  honour 
of  requesting  me  to  acquaint  you  of  as  soon  as  an  opportu¬ 
nity  presented  itself  for  a  fair  trial  of  her  at  sea. 

About  three  o’clock  in  the  afternoon  of  Friday  last,  the 
tide  being  about  quarter  flood,  and  the  wind  at  souh-west, 
blowing  excessively  hard,  an  object  was  discovered  in  the 
offing  at  about  two  leagues  distance,  bearing  from  the  piers 
of  Newhaven  W.  S.W.  which  had  the  appearance  of  a 
vessel  water-logtJ'ed,  and  with  only  her  foremast  standing. 
This  induced  Mr.  Thomas  Tasker,  (the  person  whom  1  ap-. 
pointed  master  of  the  boat,  and  which  I  have  named  the 
Adeline,)  with  seven  others,  to  put  to  sea,  with  a  view  of 
rendering  assistance  to  the  supposed  distressed  vessel ;  and 
although  the  breakers  were  tremendous,  and  the  sea  with¬ 
out  them  running  very  high,  the  boat,  under  the  manage¬ 
ment  of  the  crew  before  mentioned,  ranged  as  coxswain, 
six  setters,  and  a  bowman,  went  out  of  the  harbour  in  3 
very  lively  style,  and  soon  came  up  with  the  object  in  pur¬ 
suit,  which  proved  to  be  a  beacon,  or  light-house,  of  a 
singular  construction,  triangularly  built,  and  clench  board 
covered  in  its  floating  case,  with  a  mast  rigged  out  in  the 
centre  of  one  of  the  sides,  and  supposed  to  have  broken 

adrift 
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adrift  from  the  enemy’s  coast  by  the  boisterous  weather. 
Finding  its  magnitude  too  vast  for  their  strength  to  low,  and 
the  evening  approaching,  they  returned.  Numbers  of  persons 
were  assembled  on  the  piers  to  witness  the  action,  power, 
and  performance  of  tPlie  boat,  who  were  highly  pleased  and 
gratified.  I  was  not  present  myself,  but  the  next  morning 
one  of  the  crew  was  sent  to  me  from  Newhaven  to  this 
place,  who  stated  that  the  whole  of  them  were  so  fully  sa¬ 
tisfied  with  the  safety  and  superior  powers  of  the  boat,  that 
they  shall  not  be  afraid  to  put  to  sea  in  any  weather  when 
the  distresses  of  their  fellow-creatures  claim  their  exertions 
and  assistance.  They  particularly  observed,  she,  with  the 
six  oars  manned,  pulled  extremely  light  and  easy  through 
the  water,  and  that  though  the  breakers  they  pulled  through, 
and  the  heavy  seas  they  rode  over  were  awful,  she  did  not 
ship  ten  gallons  of  water  the  whole  trip,  neither  were  the 
men  wet  on  the  seats.  We  have  now  at  Newhaven  one  of 
Mr.  Greathead’s  boats,  provided  by  subscription  ;  but  from 
the  difficulty  of  getting  her  to  sea,  and  her  weight  and  con¬ 
struction  rendering  it  almost  impossible  to  pull  her  through 
the  broken  water,  it  is  very  improbable  she  will  ever  be 
used.  j 

My  opinion  is,  that  Mr.  Wilson’s  boat  will  answer.  Its 
cost  I  conceive  will  exceed  150/.  includins:  the  buildino-  and 
fitting  her  out, 

I  have  the  honour  to  subscribe  myself,  with  the  greatest 
respect.  Gentlemen,  your  obliged  and  most 

obedient  humble  servant, 
William  Balcombe  Langridge. 

P.  S.  I  should  have  observed,  that  the  crew  pulled  her 
stern  on  at  every  sea,  and.  that  such  water  as  in  general  fills 
over  the  bow  of  ordinary  boats,  is  received  by  the  fore-part 
of  her  flammings,  or  floor  of  extended  sides,  and  senior 
dispersed  side^ways. 


I. ewes,  Sussex, 

December  25,  180E. 

To  C.  Taylor,  M.D.  Sec, 


NLIX.  De- 
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XLIX.  Description  of  a  Capstan,  which  ivorks  without  re¬ 
quiring  the  Messenger  or  Cable  colled  round  it  to  he  ever 
surged.  By  J.  Whitley  Boswell,  Esq.*' 

SIR, 

I  REQUEST  you  Will  lay  before  the  Society  of  Arts,  See, 
the  model  of  a  capstan  contrived  by  me,  which  works  with¬ 
out  requiring  the  messenger  or  cable  coiled  round  it  to  be 
ever  surged,  an  operation  necessary  with  common  cajistans, 
which  is  always  attended  wdth  delay,  and  frequently  with 
danger.  Capstans  of  this  kind  can  be  made  by  a  common 
shipwTight,  and  would  not  be  liable  to  be  put  out  ot  order. 
They  also-  would  not  occasion  anv  additional  friction  or 
wear  to  the  messenger  or  cable,  in  which  particulars  they 
would  be  superior  to  the  other  contrivance  hitherto  brought 
forward  for  the  same  purpose  ;  they  also  w'ould  much  facili¬ 
tate  the  holding  on. 

The  {Treat  loss  of  time  and  great  trouble  which  always  at¬ 
tend  applications  to  the  navy  board,  prevent  my  attempting 
to  brino-  the  matter  before  the  public  through  that  channel, 
though  I  have  had  the  most  unequivocal  approbation  of  the 
capstan  from  the  two  gentlemen  of  that  board  best  qualified 
to  judge  of  it.  I  mention  this,  lest  it  might  be  thought 
that  my  not  applying  there  first  was  from  any  doubt  of  the 
goodness  of  the  invention.  If  the  society  should  approve 
of  the  capstan,  I  will  draw  up  a  more  minute  acco.int  of  it 
for  publication.  I  am,  sir,  your  very  humble  servant, 

Hatton  Garden,  d.  W  .  BoSWELL, 

October  29,  180G. 

'I'o  C.  Taylor,  M.D.  Sec. 

SIR, 

I  HAVE  examined  your  model  of  a  capstan,  which  is  cal¬ 
culated  to  prevent  the  surging  of  the  messenger  when  heav-t 

*  From  Tratisaclinns  of  the  Sneiehj  for  the  Encouraqenmit  of  Arts,  Mnnv~. 

factures,  and  Comwerce,  for  1807. - The  gold  medal  of  the  Soevety  was 

voted  to  Mr.  Boswell  for  this  invention. 

ing 
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ing  in  the  cable :  it  certainly  possesses  great  merit_,  and  the 
idea  to  me  is  quite  new.  I  am^  sir^  your  humble  servant, 

William  Rule. 

Somerset-place, 

November  19,  1806. 

To  Mr.  Boswell. 

SIR, 

According  to  your  desire,  I  transcribe  the  part  of  the 
letter  from  Mr.  Peake  (surveyor  of  the  navy)  to  me,  which 
relates  to  the  capstan  laid  before  the  society. 

Extract  of  a  Letter  from  Henry  Peake^  Esq, 

With  regard  to  your  ideas  on  the  capstan,  I  have  tried 
all  I  can  to  find  some  objection  to  it,  but  confess  I  hitherto 
have  been  foiled,  and  shall  more  readily  forward  it,  if  it  was 
only  to  supersede  a  plan  now  creeping  into  the  service,  more 
expensive,  and  much  worse  than  one  lately  exploded.'^ 

As  you  and  the  members  of  the  committee  have  seen  the 
letter,  I  imagine  further  attestation  needless  relative  to  it. 

I  request  you  will  mention,  that  all  friction  of  the  revo¬ 
lutions  of  the  cable  (or  messenger)  in  passing  each  other 
between  the  barrels  of  the  capstan,  must  be  effectually  pre¬ 
vented  by  the  whole  thickness  of  one  of  the  rings  that  passes 
betwixt  each  crossing.  I  add  this,  because  one  of  the  gen¬ 
tlemen  of  the  committee  wished  to  be  informed  on  this  point. 
I  am,  sir,  your  very  respectful  humble  servant, 

J.  W.  Boswell, 

Hatton  Garden, 

November  26,  1806. 

To  C,  Taylor,  M.D.  Sec. 


SIR. 


In  obedience  to  your  intimation,  that  a  \yritten  explana¬ 
tion  of  the  advantages  to  be  obtained  by  the  use  of  capstans 
made  according  to  the  model  which  I  laid  before  the  So¬ 
ciety  for  the  Encouragement  of  Arts,  &c.  would  be  accep¬ 
table,  I  send  the  following,  which  I  hope  will  make  the 
subject  sufficiently  clear. 

As 
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As  few  but  mariners  understand  the  manner  in  which 
cables  are  hauled  aboard  in  large  ships,  it  will  probably 
render  the  object  of  my  capstan  more  manifest,  to  give  some 
account  of  this  operation. — Cables  above  a  certain  diameter 
are  too  inflexible  to  admit  of  being  coiled  round  a  capstan  ; 
in  ships  where  cables  of  such  large  dimensions  arc  necessary, 
a  smaller  cable  is  employed  for  this  purpose,  which  is  called 
the  messenger,  the  two  ends  of  which  are. made  fast  together 
so  as  to  form  an  endless  rope,  which,  as  the  capstan  is 
turned  about,  revolves  round  it  in  unceasing  succession, 
passing  on  its  course  to  the  head  ot  the  ship,  and  again  re¬ 
turning  to  the  capstan.  To  this  returning  part  of  the  mes¬ 
senger,  the  great  cable  is  made  fast  by  a  number  of  small 
ropes,  called  nippers,  placed  at  regular  intervals;  these  nip¬ 
pers  are  applied,  as  the  cable  enters  the  hawse  hole,  and 
are  acrain  removed  as  it  approaches  the  capstan,  after  which 
it  is  lowered  into  the  cable  tier. 

The  messenger,  or  any  other  rope  coiled  round  the  cap¬ 
stan,  must  descend  a  space  at  every  revolution  equal  to  the 
diameter  of  the  rope  or  cable  used  ;  this  circumstance  brings 
the  coils  in  a  few  turns  to  the  bottom  of  the  capstan,  when 
it  can  no  longer  be  turned  round,  till  the  coils  are  loosened 
and  raised  up  to  its  other  extremity,  after  which  the  motion 
proceeds  as  before.  This  operation  of  shitting  the  place  of 
the  coils  of  the  messenger  on  the  capstan  is  called  surging 
the  messenger.  It  always  cause’s  considerable  delay  ;  and 
when  the  messenger  chances  to  slip'in  changing  its  position, 
which  sometimes  happens,  no  small  danger  is  incurred  by 
those  who  are  employed  about  the  capstan. 

The  first  method  that  I  know  of,  used  to  prevent  the  ne¬ 
cessity  of  surging,  was  by  placing  a  horizontal  roller  be¬ 
neath  the  messenger,  where  it  first  entered  on  the  capstan 
so  supported  by  a  frame,  in  which  it  turned  on  gudgeons, 
that  the  messenger  in  passing  over  it  was  compelled  to  force 
upwards  all  the  coils  above  the  capstan,  as  it  formed  a  hew 

coil. 

This  violent  forcing  of  the  coils  upwards  along  the  barrel 
of  the  capstan,  not  only  adds  considerably  to  the  iabour  in 

turning  the  capstan,  but  from  the  great  friction  which  the 

messenger 
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messenger  must  suffer  in  the  operation^  while  pressed  so 
hard  against  the  capstan,  (as  it  must  be  by  the  weight  of  the 
anchor  and  strain  of  the  men,)  could  not  but  cause  a  very 
great  wear  and  injury  to  the  messenger,  or  other  cable 
wound  round  the  capstan ;  and  that  this  wear  must  occa¬ 
sion  an  expense  of  no  small  amount,  must  be  manifest  on 
considering'  the  larpe  sums  which  the  smallest  cables  used 
for  this  purpose  cost. 

The  next  method  applied  to  prevent  surging,  was  that  for 
which  Mr.  Plucknet  obtained  a  patent,  the  specification  of 
which  may  be  seen  in  the  Repertory  of  Arts,  No.  46.  In 
this  way  a  number  of  upright  puppets  or  lifters,  placed 
round  the  capstan,  were  made  to  rise  in  succession,  as  the 
capstan  turned  round  by  a  circular  inclined  plane  placed 
beneath  them,  over  which  their  lower  extremities  moved  on 
friction  wheels;  and  these  puppets,  as  they  rose,  forced 
upwards  the  coils  of  the  messenger  on  the  barrel  of  the  cap¬ 
stan.  This  was  a  superior  method  to  the  first,  as  the  ope¬ 
ration  of  forcing  upwards  the  coils,  was  performed  more 
gradually  by  it;  but  still  the  wear  of  the  messenger  from  the 
lateral  friction  in  rising  against  the  whelps  of  the  capstan  re¬ 
mains  undiminished. 

The  third  method  used  for  the  same  purpose  was  that 
proposed  by  captain  Hamilton.  Tt  consisted  in  giving  the 
capstan  a  conical  shape,  with  an  angle  so  obtuse,  that  the 
strain  of  the  messenger  forced  the  coils  to  ascend  along  the 
sloped  sides  of  the  barrel.  The  roller  first  mentioned  was 
sometimes  used  with  this  capstan,  of  which  a  full  account 
is  inserted  in  the  Repertory  of  Arts,  vol.  ii.  The  lateral 
friction,  and  wear  of  the  messenger  against  the  whelps  of 
the  capstan,  is  equally  great  in  this  method  as  in  the  others ; 
and  it,  besides,  has  the  inconvenience  of  causing  the  coils 
to  become  loose  as  they  ascend  ;  for  as  the  upper  part  of  the 
barrel  is  near  a  third  less  in  diameter  than  the  lower  part, 
the  round  of  the  messenger  that  tightly  embraced  the  lower 
part,  must  exceed  the  circumference  of  the  upper  extremity 
in  the  same  proportion. 

In  the  method  of  preventing  the  necessity  of  surging, 
which  the  model  I  have  had  the  honour  of  laying  before 

the 


271 


Descripliwi  of  a  Caps t a??, 

the  society  represents,  none  of  the  lateral  friction  of  the 
messenger  or  cable  against  the  whelps  of  the  capstan, 
(which  all  the  other  methods  of  effecting  the  same  purpose 
before  mentioned  labour  under,)  can  possibly  take  place, 
and  of  course  the  wear  of  the  messenger  occasioned  thereby 
will  be  entirely  avoided  in  it,  while  it  performs  its  purpose 
more  smoothly,  equally,  and  with  a  less  moving  power  than 
any  of  them. 

My  method  of  preventing  the'necessity  of  surging,  con¬ 
sists  in  the  simple  addition  of  a  second  smaller  barrel  or 
capstan  of  less  dimensions  to  the  large  one;  beside  which 
it  is  to  be  placed  in  a  similar  manner,  and  which  need  not 
in  general  exceed  the  size  of  a  half-barrel  cask.  The  coils 
of  the  messenger  are  to  be  passed  alternately  round  the  large 
capstan  and  this  small  barrel,  but  with  their  direction  re¬ 
versed  on  the  different  barrels,  so  that  they  may  cross  each 
other  in  the  interval  between  the  barrels,  in  order  that  they 
may  have  the  more  extensive  contact  with,  and  better  gripe 
on  each  barrel.  To  keep  the  coils  distinct,  and  prevent  their 
touching  each  other  in  passing  from  one  barrel  to  the  other, 
projecting  rings  are  fastened  round  each  barrel,  at  a  distance 
from  each  other  equal  to  about  two  diameters  of  the  mes¬ 
senger  and  the  thickness  of  the  ring.  Those  rings  should 
be  so  fixed  on  the  two  barrels,  that  those  on  one  barrel 
should  be  exactly  opposite  the  middle  of  the  intervals  be¬ 
tween  those  on  the  other  barrel  :  and  this  is  the  only  cir¬ 
cumstance  which  requires  any  particular  attention  in  the 
construction  of  this  capstan.  The  rings  should  project  about 
as  much  as  the  cable  or  messenger  from  the  barrels,  which 
may  be  formed  with  whelps,  and  in  every  other  respect, 
not  before  mentioned,  in  the  usual  manner  for  capstan  bar¬ 
rels,  onlv  that  I  would  recommend  the  whelps  to  be  formed 
without  any  inclination  inwards  at  the  top,  but  to  stand 
upright  all  round,  so  as  to  form  the  body  of  the  capstan  in 
the  shape  of  a  polygonal  prism,  if  the  intervals  between  the 
whelps  are  filled  up.  In  order  that  the  coils  may  have  equal 
tension  at  the  lop  and  at  the  bottom  of  the  barrels,  and 
that  the  defect  which  conical  barrels  cause  in  this  respect 
may  be  avoided^ 
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The  small  barrel  should  be  furnished  with  falling  palls  as 
well  as  the  large  ones  ;  a  fixed  iron  spiridle  ascending  from 
the  deck  will  be  the  best  for  it^  as.it  will  take  up  less  room. 
This  spindle  may  be  secured  below  the  deck^  so  as  to  bear 
any  strain,  as  the  small  barrel  need  not  be  much  above  half 
the  height  of  the  large  barrel  ;  the  capstan  bars  can  easily 
pass  over  it  in  heaving  round,  when  it  is  thought  fit  to  use 
capstan  bars  on  the  same  deck  with  the  small  barrel.  As 
two  turns  of  the  messenger  round  both  barrels  will  be  at 
least  equivalent  to  three  turns  round  the  common  capstan, 
it  will  hardly  ever  be  necessary  to  use  more  than  four  turns 
round  the  two  barrels. 

The  circumstance  which  prevents  the  lateral  friction  of 
the  messenger  in  my  double  capstan,  is,  that  in  it  each  coil 
is  kept  distinct  from  the  rest,  and  must  pass  on  to  the  se¬ 
cond  barrel,  before  it  can  gain  the  next  elevation  on  the  first, 
by  which  no  one  coil  can  have  any  influence  in  raising  or 
^depressing  another;  and  what  each  separate  coil  descends  in 
a  single  revolution,  it  regains  as  much  as  is  necessary  in  its 
passage  between  the  barrels,  where  in  the  air,  and  free  from 
all  contact  with  any  part  of  the  apparatus,  it  attains  a  higher 
elevation  without  a  possibility  of  friction  or  wear. 

I  have  described  my  double  capstan,  as  it  is  to  be  used  in 
large  vessels,  where  messengers  are  necessary,  from  the 
great  size  of  the  cables;  but  it  is  obvious  that  it  is  equally 
"applicable  in  smaller  vessels,  as  their  cables  can  be  managed 
with  it  in  the  same  manner  as  is  directed  for  the  messenger. 
The  same  principle  may  also  be  easily  applied  to  windlasses, 
by  having  a  small  horizontal  barrel  placed  parallel  to  the 
body  of  the  windlass,  and  having  both  fitted  with  rings,  in 
the  same  way  as  the  capstan  already  described.  The  proper 
place  for  the  small  horizontal  barrel  is  forward,  just  before 
the  windlass,  and  as  n)uch  below  its  level  as  circumstances 
will  admit;  it  should  be  furnished  with  catch-palls  as  well 
as  the  wdndlass. 

Besides  the  advantages  already  stated,  my  proposed  im- 
-provement  to  the  capstan  has  others  of  considerable  utility. 
Its  construction  is  so  very  simple,  that  it  is  no  more  liable 
to  derangement  or  injury  than  the  capstan  itself.  Its  cost 

can 
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can  be  but  small^  and  every  part  of  it  can  be  made  by  a 
common  ship  carpenter,  and  be  repaired  by  him  at  sea  if 
damaged  by  shot.  It  will  take  up  blit  little  room,  only  that 
of  a  half-barrel  cask  ;  and  it  is  of  a  natufe  so  analogous  to 
that  kind  Cf  machinery  to  which  sailors  are  accustomed,  that 
it  can  be  r^^adily  understood  and  managed  by  therri. 

In  order  to  render  the  description  of  my  double  capstan 
more  clear,  I  annex  a  sketch  of  it;  as  fitted  up  in  the  man¬ 
ner  proposed.  I  am,  sir,  your  very  humble  servant, 

J:  WiTLET  BosweLl. 

To  C.  Taylor,  M.D.  Sec. 

Reference  to  the  Engraving  of  Mr,  Boswell* s  improved 

Capstan,  to  prevent  the  Necessity  of  surging.  Plate  VI II. 

Fig.  5. 

A  Represents  the  larger  or  common  capstan  used  on 
board  ships. 

B  Another  capstan  of  less  dimensions,  placed  in  a  similar 
manner. 

C  The  coils  of  the  messenger  passing  alternately  round 
the  large  and  small  capstans,  but  with  their  direction  re¬ 
versed  on  the  different  Barrels;  so  that  they  may  cross  each 
other  in  the  interval  between  thern. 

DDDD  Projecting  rings  round  each  capstan  or  barrel, 
so  fixed  oh  the  two  barrels,  that  those  on  one  barrel  should 
be  exactly  opposite  the  middle  of  the  intervals  between  those 
bn  the  other  barrel. 
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To  Mr,  Tilloch, 

SIR, 

The  result  of  the  late  experiments  by  Messrs.  Davy,  Ber¬ 
zelius*,  and  Pontin,  has  only  confirmed  the  idea  entertained 
by  Lavoisier  and  others  with  regard  to  the  nature  of  earths 
and  alkalis,  which  w^ere  suspected  to  be  merely  metallio 

♦  Phil.  Mag.  vol.  XXXI.  p.  149. 

Vol.  31.  No.  124,  Sej&L  1808.  S 
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oxides  irreducible  by  any  hitherto  known  process.  This 
opinion  was  first  adopted  with  reference  to  barytes,  which 
participates  of  the  properties  of  both  classes  of  bodies,  and 
,was  from  analogy  extended  lo  the  other  members  of  the 
two  species. 

Very  shortly  after  Lavoisier’s  Elemens  de  Chimie  were 
published,  some  experiments,  made  at  Schemnitz  in  Lower 
Hungary,  by  Toudl*  and  Ruprecht,  were  given  to  the 
world,  by  which  it  appeared  that  they  had  effected  the  re¬ 
duction  of  barytes,  magnesia,  and  lime.  These  results,  the 
translator  of  that  work,  Mr.  Robert  Kerr,  introduced  into 
the  second  English  edition,  immediately  succeeding  the 
speculations  of  Lavoisier  above  alluded  to,  and  accompanied 
them  with  some  original  remarks  on  the  nature  and  ar¬ 
rangement  of  physical  bodies,  which,  as  they  are  peculiarly  ^ 
applicable  to  thC  present  moment,  I  have  thought  proper  to 
transmit  to  you. 

He  observes  f  :  These  discoveries  give  reason  to  hope, 

that  chemistry  may  one  day  arrive  at  a  most  beautiful  state, 
of  simplicity.  It  is,  perhaps,  no  improbable  conjecture/ 
that  all  the  bodies  in  nature  may  be  referred  to  one  class  of 
simple  comhuslihle  elementary  substances,  to  oxygen  and 
Caloric;  and  that,  from  the  various  combinations  of  these 
with  each  other,  all  the  variety  produced  by  nature  and  art 
may  arise.  The  only  known  difference  between  metals  and 
pure  combustibles,  as  they  are  called,  is  in  degrees  of  qua-" 
lities.  They  are  all  combustible;  that  is,  they  all  combine 
with  oxygen,  though  under  different  degrees  of  temperature; 
and  in  different  states  of  saturation  with  that  body  form 
oxides,  which  have  alkaline  X  or  acid  properties.” 

♦  Although  Klaprotli(a)  and  Tihawski  have  called  the  accuracy  of  Toudi 
and  Ruprecht’s  results  into  question,  their  objections  do  not  affect  the  pur¬ 
pose  for  which  the  experiments  ai'e  here  introduced. 

f  Elements  of  Chemistry,  vol.  i.  p.  265,  fifth  edit. 

I  His  opinion  on  this  subject  received  corroboration  from  some  experi¬ 
ments  published  in  the  Transactions  of  the  Turin  Academy^  which  gave  reason 
for  supposing  that  soda  was  a  modification  of  magnesia,  this  latter  body 
being,  according  to  Toudi  and  others,  a  metallic  oxide ;  and  he  concludes 
with  observing  that,  from  analogy y  lue  may  presume  potash  to  he  a  metallic 
substance,  in  some  hitherto  unknown  state  of  combination.*' 

(a)  Annales  de  Chimie,  tome  ix.  p.  5S,  54. 
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Such  were  Mr.  Kerr’s  views  of  cheniical  science  at  least 
foui teen  years  ago.  Of  their  correctness  and  claim  to  at¬ 
tention,  we  cannot  have  a  stronger  proof  than  the  aptness 
of  their  reference  to  the  present  reformed  state  of  know¬ 
ledge.  The  classification,  for  instance,  into  oX'.gen  and 
inflammable  matter*,  which  he  suggests,  is  precisely  the 
arrane'ement  accordinsf  to  which  natural  bcKlies  now  divide 
themselves  ;  and  with  regard  to  his  idea,  that  alkalinity  de¬ 
pended  upon  the  dose  of  oxygen  with  which  the  combusti¬ 
ble  was  united,  (chimerical  as  it  might  have  appea-ed  jn  the 
day  it  was  elicited,)  wo,  now  possess  proof  of  its  truth.  So 
that,  although  this  respectable  philosopher  has  torborne  to 
obtrude  his  speculations  on  the  world  at  the  present  mo¬ 
ment,  and  is,  therefore,  suffering  himself  to  creep  into  the 
charnels  of  obscurity,  we  find  that  he  is  entitled  to  some 
attention,  and  1  have  allotted  myself  the  present  task  solely 
for  the  purpose  of  dragging  him  into  viewu 

That  future  experiments  will  demonstrate  hydrogen  to  be 
the  common  inflammable  principle,  and  teach  us  that  that 
substance  and  oxygen  are  the  ultimate  constituents  of  mat¬ 
ter,  is  more  than  probable  :  there  exist  many  ^hets  which 
might  be  adduced  to  prove  the  point ;  amongst  which,  the 
late  most  ingenious  experiments  of  Braconnot  f  are  by 
no  means  inconspicuous,  notwithstanding  the  captious  and 
jejune  objections  made  to  them  by  an  English  professor  of 
high  respectability.  Oxygen  and  hydrogen,  in  fact,  are  the 
only  well  characterized  elementary  substances  in  nature. 

I  am,  sir,  your  obedient  servant, 

O. 


*  The  test  by  which  we  have  Hitherto  judg:ed  of  the  combustibility  or 
incombustibility  of  matter,  has  depended  upon  the  affinity  which  carbon 
possesses  for  oxyt^en ;  all  those  substances  which  enjoy  a  stronger  affinity 
than  carbon  for  that  body  having  been  calleci  ii. combustible,  and  those  bo¬ 
dies  whose  affinity  has  been  weaker  having  been  ranked  among  the  class  of 
inflammables. 

f  ArviaUs  de  Chimie,  tome  Ixi.  p.  187. 
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LT.  Oa  Super-acid  and  Sub-acid  Salts.  By  William 
:  Hyde  Wollaston,  M.D.  Sec,  R,  5.* 

'In  the  paper  which  has  just  been  read  to  the  society,  Dr. 
Thomson  has  remarked,  that  oxalic  acid  unites  to  strontian 
as  well  as  to  potash  in  two  different  proportions,  and  that 
the  quantity  of  acid  combined  with  each  of  these  bases  in 
their  super-oxalates,  is  just  double  of  that  which  is  saturated 
'hy  the  same  quantity  of  base  in  their  neutral  compounds. 

As  I  had  observed  the  same  law  to  prevail  in  various  other 
instances  of  super-acid  and  sub-acid  salts,  I  thought  it  not 
unlikely  that  this  law  might  obtain  generally  in  such  com¬ 
pounds,  and  it  was  my  design  to  have  pursued  the  subject, 
with  the  hope  of  discovering  the  cause  to  which  so  regular 
a  relation  riiight  be  ascribed. 

But  since  the  publication  of  Mr.  Dalton’s  theory  of  che¬ 
mical  combination,  as  explained  and  illustrated  by  Dr. 
Thomson  the  inquiry  which  I  had  designed  appears  to  be 
superfluous,  as  all  the  facts  that  I  had  observed  are  but  par¬ 
ticular  instances  of  the  more  general  observation  of  Mr. 
Dalton,  that  in  all  cases  the  simple  elements  of  bodies  are 
disposed  to  unite  atom  to  atom  singly,  or,  if  either  is  in 
excess,  it  exceeds  by  a  ratio  to  be  expressed  by  some  simple 
multiple  of  the  number  of  its  atoms. 

However,  since  those  who  are  desirous  of  ascertaining 
the  justness  of  this  observation  by  experiment,  may  be  de¬ 
terred  by  the  difficulties  that  we  meet  with  in  attempting  to 
determine  with  precision  the  constitution  of  gaseous  bodies, 
for  the  explanation  of  which  Mr.  Dalton’s  theory  was  fir^t  f 
conceived,  and  since  some  persons  may  imagine  that  the 
results  of  former  experiments  on  such  bodies  do  not  accord 
sufficiently  to  authorize  the  adoption  of  a  new  hypothesis^ 
it  may  be  worth  while  to  describe  a  few  experiments,  each 
of  which  may  be  performed  with  the  utmost  facility,  and 
each  of  which  affords  the  most  direct  proof  of  the  proper* 
tional  redundance  or  deficiency  of  acid  in  the  several  salts 
employed. 

*  From  Philosophical  Transactions  for  1808.  '  s*’:. 

■  f  Thomson’s  Chemistry,  3d  edit,  vpl.  iii.-  p.  425, 
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Sul'Caruonate  of  Pxitash. 

JZxperiment  I.  Sub-carbouate  of  potash  recently  prepared, 
is  one  instance  of  an  alkali  having  one-half  the  quantity  of 
acid  necessary  for  its  saturation,  as  may  thus  be  satisfac¬ 
torily  proved. 

Let  two  grains  of  fully  saturated  and  well  crystallized  car¬ 
bonate  of  potash  be  wrapped  in  a  piece  of  thin  paper,  and 
passed  up  into  an  inverted  tube  filled  with  mercury,  and  let 
the  gas  be  extricated  from  it  by  a  sufficient  quantity  of  mu¬ 
riatic  acid,  so  that  the  space  it  occupies  may  be  marked 
upon  the  tube. 

Next,  let  four  grains  of  the  same  carbonate  be  exposed 
for  a  short  time  to  a  red  heat ,  and  it  will  be  found  to  have 
parted  with  exactly  half  its  gas  ;  for  the  gas  extricated  from 
it  in  the  same  apparatus  will  be  found  to  occupy  exactly  the 
same  space  as  the  quantity  before  obtained  from  two  grains 
of  fully  saturated  carbonate. 

Sul-carhonate  of  Soda. 

Experiment  11.  A  similar  experiment  may  be  made  with 
a  saturated  carbonate  of  soda,  and  with  the  same  result;  for 
this  also  becomes  a  true  semi-carbonate  by  being  exposed 
for  a  short  time  to  a  red  heat. 


Super -sulphate  of  Potash. 

By  an  experiment  equally  simple,  super-sulphate  of  potash 
may  be  shown  to  contain  exactly  twice  as  much  acid  as  is 
necessary  for  the  mere  saturation  of  the  alkali  present. 

Experiment  III.  Let  twenty  grains  of  carbonate  of  potash 
(which  would  be  more  than  neutralized  by  ten  grains  of  sul¬ 
phuric  acid)  be  mixed  with  about  twenty-five  grains  of  that 
.acid  in  a  covered  crucible  of  platina,  or  in  a  glass  tube  three 
quarters  of  an  inch  diameter,  and  five  or  six  inches  long. 

By  heating  this  mixture  till  it  ceases  to  boil,  and  begins 
to  appear  slightly  red  hot,  a  part  of  the  redundant  acid  will 
be  expelled,  and  there  will  remain  a  determinate  quantity 
forming  super-sulphate  of  potash,  which  when  dissolved  in 
water  will  be  very  nearly  neutralized  by  an  addition  of  twenty 
grains  more  of  the  same  carbonate  of  potash;  but  it  is  ge- 
perally  found  very  slightly  acid,  in  consequence  of  the  small 
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quantity  of  sulphuric  acid  which  remains  in  the  vessel  in  a 
gaseous  state  at  a  red  heat. 

In  the  precedinc:  experiments,  the  acids  are  made  to  as¬ 
sume  a  determinate  proportion  to  their  base,  by  heat  which 
cannot  destroy  them.  In  those  which  follow,  the  propor¬ 
tion  which  a  destructible  acid  shall  assume  cannot  be  regu¬ 
lated  by  the  same  means  ;  but  the  constitution  of  its  com¬ 
pounds  previously  formed,  may  nevertheless  be  proved  with 
equal  facility. 

Super-oxalate  of  Potash. 

Experiment  IV.  The  common  super-oxalate  of  potash  is 
a  salt  tlrdt  contains  alkali  sufficient  to  saturate  exactly  half  of 
the  acid  present.  Hence,  if  two  equal  quantities  of  salt  of 
sorrel  be  taken,  and  if  one  of  them  be  exposed  to  a  red  heat, 
the  alkali  which  remains  will  be  found  exactly  to  saturate 
the  redundant  acid  of  the  other  portion. 

In  addition  to  the  preceding  compounds,  selected  as  di¬ 
stinct  examples  of  binacid  salts,  I  have  observed  one  re¬ 
markable  instance  of  a  more  extended  and  general  prevalence 
of  the  law  under  consideration  ;  for  when  the  circumstances 
are  such  as  to  admit  the  union  of  a  further  quantity  of  ox¬ 
alic  acid  with  potash.  I  found  a  proportion,  though  diffe¬ 
rent,  yet  analogous  to  the  former,  regularly  to  occur. 

§.  Quadr oxalate  of  Potash. 

In  attempting  to  decompose  the  preceding  super-oxalate 
by  means  of  acids,  it  appeared  that  nitric  or  muriatic  acids 
are  capable  of  taking  only  half  the  alkali,  and  that  the  salt 
'which  crystallizes  after  solution  in  either  of  these  acids,  has 
accordingriy  exactly  four  times  as  much  acid  as  would  satu¬ 
rate  the  alkali  that  remains. 

Experiment  V.  For  the  purpose  of  proving  that  the  con¬ 
stitution  of  this  compound  has  been  rightly  ascertained,  the 
salt  thus  formed  should  be  purified  by  a  second  crystalliza¬ 
tion  in  distilled  water;  after  which  the  alkali  of  thirty  grains 
must  be  obtained  by  exposure  to  a  red  heat,  in  order  to  neu¬ 
tralize  the  redundant  acid  contained  in  ten  grains  of  the 
same  salt.^  The-  quantity  of  unburned-  salt  contains-  alkali 
for  one  part  out  of  four  of  the  acid  present,  and  it  requires 
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tlie  alkali  of  three  equal  quantities  of  the  same  salt  to  satu* 
rate  the  three  remaining  parts  ot  acid. 

I'he  limit  to  the  decomposition  of  super-oxalate  of  potash 
by  tlic  above  acids,  is  analogous  to  that  which  occurs  when 
sulphate  of  potash  is  decomposed  by  nitric  acid  ;  for  in  this 
case  also,  no  quantity  of  that  acid  can  take  more  than  half 
the  potash,  and  the  remaining  salt  is  converted  into  a  definite 
super-sulphate,  similar  to  that  obtained  by  heat  in  the  third 
experiment. 

It  is  not  improbable  that  many  other  changes  in  chemistry, 
supposed  to  be  influenced  by  a  general  redundance  of  some 
one  ingredient,  may  in  fact  be  limited  by  a  new  order  of 
affinities  taking  place  at  some  definite  proportion  to  be 
expressed  by  a  simple  multiple.  And  though  the  strong 
power  of  crystallizing  in  oxalic  acid,  renders  the  modifica¬ 
tions  of  which  its  combinations  are  susceptible  more  distinct 
than  those  of  other  acids,  it  seems  probable  that  a  similar 
play  of  affinities  will  arise  in  solution,  when  other  acids  ex¬ 
ceed  their  base  in  the  same  proportion. 

In  order  to  determine  whe^ther  oxalic  acid  is  capable  of 
uniting  to  potash  in  a  proportion  intermediate  between  the 
double  and  quadruple  quantity  of  acid,  I  neutralized  forty- 
eight  grains  of  carbonate  of  potash  with  thirty  grains  of  oxalic 
acid,  and  added  sixty  grains  more  of  acid,  so  that  I  had  two 
parts  of  potash  of  twenty-four  grains  each,  and  six  equiva,* 
lent  quantities  of  oxalic  acid  of  fifteen  grains  each,  in  so¬ 
lution,  ready  to  crystallize  together,  if  disposed  to  unite, 
in  the  proportion  of  three  to  one  5  but  the  first  portion  of 
salt  that  crystallized,  was  the  common  binoxalate,  or  salt 
of  sorrel,  and.a  portion  selected  from  the  after  crystals 
(which  differed  verey  discernibly  in  their  form)  was  found 
to  contain  the  quadruple  proportion  of  acid.  Hence  it  is  to 
be  presumed,  that  if  these  salts  could  have  been  perfectly 
separated,  it  would  have  been  found,  that  the  two  quanti¬ 
ties  of  potash  were  equally  divided,  and  combined  in  one 
instance  with  two,  and  in  the  other  with  the  remaining  four 
out  of  the  six  equivalent  quantities  of  acid  taken. 

To  account  for  this  want  of  disposition  to  unite  in  the  pro- 

S  4  portion 


280^ 


3  On  Super-acid  and  Sul-acid  Salts, 

portion  of  three  to  one  by -Mr.  Dalton’s  theory,.!  apprehend 
he  might  consider  the  neutral  salt  as  consisting  of 

2  particles  potash  with  1  acid. 
The  binoxalate  as  1  and  1,  or  2  with  2, 

The  quadroxalate  as  I  and  2,  or  2  with  4, 

•  ill  which  cases  the  ratios  which  I  have  observed  of  the  acids 
to  each  other  in  these  salts  would  respectively  obtain. 

But  an  explanation,  which  admits  the  supposition  of  a 
double  share  of  potash  in  the  neutral  salt,  is  not  altogether 
satisfactory;  and  I  am  further  inclined  to  think,  that  when 
our  views  are  sufficiently  extended,  to  enable  us  to  reason’ 
with  precision  concerning  the  proportions  of  elementary 
atoms,  we  shall  find  the  arithmetical  relation  alone  will  not 
be  sufficient  to  explain  their  mutual  action,  and  that  we  shall 
be  obliged  to  acquire  a  geometrical  conception  of  their  relative 
arrangement  in  all  the  three  dimensions  of  solid  extension. 

For  instance,  if  we  suppose  the  limit  to  the  approach  of 
particles  to  be  the  same  in  all  directioiis,  and  hence  their 
virtual  extent  to  be  spherical  (which  is  the  most  simple  hy¬ 
pothesis)  ;  in  this  case,  when  different  sorts  combine  singly 
there  is  but  one  mode  of  union.  If  they  unite  in  the.pror 
portion  of  two  to  one,  the  two  panicles  will  naturally  arrange 
themselves  at  opposite  poles  of  that  to  which  they  unite.  If 
there  be  three,  they  might  be  arranged  with  regularity  at 
the  angles  of  an  equilateral  triangle  in  a  great  circle  sur¬ 
rounding  the  single  spherule;  but  in  this  arrangement,  for 
want  of  similar  matter  at  the  poles  of  this  circle,  the  equili¬ 
brium  would  be  unstable,  and  would  be  liable  to  be  deranged 
by  the  slightest  force  of  adjacent  combinations ;  but  when 
the  number  of  one  set  of  particles  exceeds  in  the  proportion 
of  four  to  one,  thert,  on  the  contrary,  a  stable  equilibrium 
may  again  take  place,  if  the  four  particles  are  situated  at 
the  angles  of  the  four  equilateral  triangles  composing  a  re¬ 
gular  tetrahedron. 

But  as  this  geometrical  arrangement  of  the  primary  ele¬ 
ments  of  matter  is  altogether  conjectural, ,  and  must  rely  for 
its  conformation  or  rejection  upon  future  inquiry>  I  am  de- 
girqus  that  it  stiouW  not  be  confounded,  with  the  results  of 
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the  facts  and  observations  related  above,  which  are  suffi¬ 
ciently  distinct  and  satisfactory  with  respect  to  the  existence 
of  the  law  of  simple  multiples.  It  is  perhaps  too  much  to 
hope,  that  the  geometrical  arrangement  of  primary  particles 
will  ever  be  perfectly  known  ;  since  even  admitting  that  a 
very  small  number  of  these  atoms  combining  together  would 
have  a  tendency  to  arrange  themselves  in  the  manner  I  have 
imagined ;  vet,  until  it  is  ascertained  how  small  a  propor¬ 
tion  the  primary  particles  themselves  bear  to  the  interval 
between  them,  it  may  be  supposed  that  surrounding  com¬ 
binations,  although  themselves  analogous,  might  disturb 
tiiat  arrantrement  ;  and  in  that  case,  the  effect  of  such  in- 
terference  must  also  be  taken  into  the  account,  before  any 
theory  of  chemical  combination  can  be  rendered  complete. 


LII.  On  the  Uses  of  Sugar  for  fattening  Cattle. 

X'he  honourable  the  West  India  committee  having  made 
their  fourth  report  to  the  house  of  commons  on  the  distil¬ 
lation  of  sugar  and  molasses,  we  make  the  following  ex¬ 
tracts  from  that  part  which  relates  to  the  feeding  of  cattle 
with  sugar,  and  which  we  think  will  be  interesting  to  the 
majority  of  our  readers. 

‘‘  In  the  course  of  their  inquiries  it  has  appeared  obvious 
to  vour  committee,  that  effectual  relief  to  the  West  Indian 
colonies  was  only  to  be  expected  in  one  of  the  three  follow¬ 
ing  ways  :  a  change  of  their  staple  commodity,  sugar,  for 
some  more  lucrative  produce ;  a  reduction  of  the  expenses 
attending  its  cultivation  and  sale ;  or  an  advance  of  price, 
.wliether  effected  by  an  increase  of  the  demand,  or  a  dimi¬ 
nution  of  the  supply. 

‘‘  Under  such  circumstances,  your  committee  could  not 
but  favourably  entertain  the  consideration  of  a  plan  for  em¬ 
ploying  sugar  in  fattening  cattle.  The  advantages  of  this 
scheme,  supposing  the  success  to  be  but  moderately  an¬ 
swerable  to  the  expectations  fornied,  are  obvious  and  pecu¬ 
liar  ;ahe  relief  it  offers  would  be  of  the  most  desirable  kind, 
of  opening.^  new  source  of  consumption — within  our- 
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selves,  and  therefore  independent  of  external  accidents, 
or  war;  not  interfering  with  the  interest  of  any  body  of 
men  wdiatever  ;  extensive  in  proportion  to  the  degree  in 
which  it  should  prove  beneficial  to  those  great  classes, 
the  feeders  and  consumers  of  cattle  ;  and  on  the  favourable 
supposition  of  eminent  success,  it  would  be  attended  with 
this  especial  advantage,  that  wdiatever  increase  of  the  price 
of  sugar  might  be  occasioned  by  the  increased  consumption 
from  this  cause,  the  burden  w’ould  fall  generally  on  the 
whole  country,  and  might  perhaps  be  even  compensated  by 
a  reduction  in  the  price  of  cattle,  arising  from  the  improve¬ 
ment  in  the  mode  of  feeding  them.’’  As,  however,  it  is 
evident,  that  even  the  present  price  of  sugar,  swelled  as  it 
jsby  the  duty,  must  prove  an  insuperable  bar  to  its  adoption 
for  this  purpose,  your  committee  thought  it  adviseable  to 
inquire  into  the  possibility  of  admitting  a  drawback,  to  be 
received  on  all  so  employed,  without  risk  to  the  present 
revenue,  w'hich  appears,  by  the  evidence  of  Mr.  Frewdn,  to 
form  the  only  ground  of  doubt  concerning  the  allowance.” 

On  priv^ate  application,  Mr.  Parkes*,  a  very  intelligent 
practical  chemist,  took  the  subject  into  consideration,  and 
in  a  manner  very  creditable  to  his  public  spirit  undertook  a 
course  of  experiments,  and  has  detailed  in  a  very  clear  and 
able  paper  (which  will  be  found  in  his  evidence)  several  sub-, 
stances,  which  appear  capable  of  being  so  united  wdih  sugar, 
as  to  prevent  its  being  again  used  either  for  common  cecono- 
mical  purposes,  or  in  wash  for  distillation,  and  from  which 
it  cannot  be  again  separated  without  very  considerable  skill, 
difficulty  and  expense,  at  the  same  time  not  injuring,  as  is 
supposed,  its  nutritive  qualities.” 

The  committee  then  relate  to  the  house  some  of  the  cir¬ 
cumstances  that  have  occasioned  the  present  distresses  of 
the  West  India  planters,  and  conclude  by  recommending  it 
to  the  house  to  reduce  the  duty  on  sugar  for  common  con¬ 
sumption.  - — 

Appendix  to  the  Report. 

25th  day  of  May  1808.  Lord  Binning  in  the  chair. 

*  Author  of  the  Chemical  Catechism. 
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Sir  John  Sinclair,  Bart.  M.P.  called,  and  examined  by 
the  committee. 

Has  the  board  of  agriculture  been  taking  any  steps  to 
ascertain  the  effects  of  sugar  in  feeding  or  fattening  live 
stock  ?”  ‘‘Directions  were  given  to  Mr.  Arthur  Young,  se¬ 
cretary  to  the  board,  to, collect  as  many  facts  as  he  possibly 
could,  tending  to  point  out  the  advantages  of  the  use  of 
sugar  in  feeding  or  fattening  live  stock,  which  are  now  given 
in  ;  and  a  premium  has  been  offered  by  the  board  to  the 
following  effect  :  ‘  To  the  persons  who  shall  make  and  re¬ 

port  to  the  hoard  the  most  satisfactory  experiments  to  ascer^ 
tain  the  quantity ^  the  effect,  and  the  value  of  brown  musco¬ 
vado  sugar,  in  feeding  or  fattening  oxen,  tows,  hogs,  or 
sheep,  a  piece  of  plate  of  the  value  of  25  guineas^ 

“  The  board  would  have  been  very  happy  to  have  given  a 
larger  premium,  had  its  funds  admitted  of  it ;  but  full  jus¬ 
tice  cannot  be  done  to  so  extensive  an  inquiry,  unless  pre¬ 
miums  to  so  large  an  amount  as  lOOO/.  in  all  were  granted 
by  parliament  for  that  special  purpose. 

John  Curwen,  Esq.  M.  P.  was  then  examined  by  the 
committee,  who  stated  that  he  had  tried  sugar  and  molasses 
on  calves,  without  success  ;  “  But,”  said  he,  “  I  conceive  it 
may  be  applied  for  rearing  stock,  giving  a  part  skim-milk.” 
He  stated  that  he  had  used  it  in  the  proportion  of  2  oz,  of 
molasses  boiled  in  two  gallons  of  water,  which  was  found 
to  produce  great  laxity  in  the  animal.  On  this  the  com¬ 
mittee  remark  (page  395)  :  The  apparent  results  from  the 
evidence  of  an  honourable  member  of  this  house  appear  dis¬ 
couraging;  but  it  does  not  seem  impossible  to  account  for 
them,  without  concluding  against  the  general  effect  of  sugar 
given  in  larger  quantities,  and  in  a  less  diluted  form.  Ex¬ 
periments,  which  it  is  hoped  will  prove  more  decisive,  are 
about  to  be  instituted.*' 

27th  day  of  May  1808.  Lord  Binning  in  the  chair. 

Arthur  Young,  esq.  called,  and  examined  by  the  com¬ 
mittee. 

“  Can  you  give  the  committee  any  information  as  to  the 

probability 
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probability  of  feeding  live  stock  with  sugar  or  molasses  with 
success  r’^ 

“  Whatever  I  know  relative  to  this  subject  has  been  from 
reading,  and  a  very  little  personal  information  from  one  or 
two  individuals  ;  and  the  whole  is  detailed  in  a  paper,  which 
the  president  of  the  board  of  agriculture  informed  me  he  had 
delivered  in  to  the  committee/’  Should  it  be  found  upon 
experience  to  answer,  it  seems  to  offer  a  very  considerable 
market  for  sugar;  for  on  the  average  of  the  last  six  years 
London  has  consumed  123,000  oxen,  and  827,000  sheep/' 
Calculating  from  the  London  consumption,  he  goes  on  to 
show  that  if  the  use  of  sugar  were  general  for  feeding  cattle, 
the  whole  consumption  of  the  kingdom,  at  2oz.  for  each 
animal  per  day  for  six  months,  (which,  at  Ad,  per  pound, 
would  be  only  id.  per  day,)  would  amount  to  140,000  hhds. 
annually.  Do  you  conceive  the  sugar  would  be  nourish¬ 
ing  to  the  cattle,  from  the  bulk  of  the  food,  or  merely  by 
assisting  the  nutriment  derived  from  other  substances  ?”  “  I 
do  not  apprehend  that  the  bulk  of  any  quantity  of  sugar  that 
could  be  given  would  be  material  in  fattening  a  beast;  but 
the  quality  of  the  food  I  conceive  to  be  so  good,  that  it 
would  render  other  articles  of  nourishment  of  a  much  more 
fattening  nature  ;  for  instance,  you  could  not  fatten  a  beast 
upon  cut  straw  or  bran,  but  with  the  addition  of  a  small 
quantity  of  sugar,  I  should  apprehend  such  an  effect  might 

take  place."  _ 

13th  day  of  June  1808.  Lord  Binning  in  the  chair. 

Mr.  Samuel  Parkes  called,  and  examined  by  the  com¬ 
mittee. 

What  is  the  business  in  which  you  are  engaged  ?"  A 
irianufactLiring  chemist." 

Have  you  made  any  experiments  on  the  mixture  of 
different  substances  with  sugar,  so  as  to  prevent  its  being 
used  for  domestic  purposes,  or  for  distillation,  without  in¬ 
juring  its  nutritious  qualities  ?"  have  made  many  experi¬ 
ments,  the  results  of  which  I  am  ready  to  state  to  thq  cpmr 
iuiitiee," 

The 
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The  icitness  here  read,  and  after  wards,  on  the  \  6th’ of 
June,  delivered  in  to  the  committee  the  following  statement : 

When  I  was  informed  of  your  inquiries  respecting  the 
possibility  of  rendering  sugar  unfit  for  common  use,  with¬ 
out  destroying  its  nutritious  properties,  and  received  your 
requisition  to  engage  in  the  investigation  of  the  subject,  I 
lost  no  time  in  instituting  such  a  series  of  experiments  as  I 
conceived  would  be  necessary  to  ascertain  the  fact. 

This  being  entirely  new  ground,  no  chemist  having 
ever  engaged  in  such  an  undertaking  that  we  know  ot,  I 
made  a  great  number  of  experiments,  the  cliiei  ot  which  I 
will  endeavour  to  describe,  and  their  results,  with  as  much 
brevity  as  the  nature  of  the  subject  will  permit. 

“  Interwoven  w^ith  these  details  you  will  perceive  an  ac¬ 
count  of  some  facts  already  known  to  chemists;  but  I  was 
desirous  of  furnishing  you  with  every  thing  of  importance 
on  the  subject.  To  this  end  I  have  examined  a  large  body 
of  chemistry  with  great  care,  and  I  hope  no  work  has  escaped 
me  that  would  have  thrown  any  light  upon  the  inquiries  ia 
which  you  are  engaged. 

Sui»ar  is  said  to  contain  more  nutriment  in  the  same 

o 

bulk  than  any  other  known  substance*;  but  how  to  allow 
its  use  duly  free  for  the  purpose  of  feeding  cattle,  and  at  the 
same  lime  guard  against  any  encroachment  upon  the  revenue 
now^  arising  from  it,  may  be  attended  wdlh  considerable  dif¬ 
ficulties. 

The  chief  difficulty,  in  my  estimation,  arises  from  the 
soluble  nature  of  sugar;  for,  if  sugar  be  mixed  with  ground 
corn,  barley  meal,  or  other  farinaceous  matter,  which  it 
might  be  in  the  presence  of  an  excise  officer,  there  would 
be  danger  of  its  afterwards  being  washed  out  by  means  of 
water,  the  water  evaporated,  and  the  sugar  brought  again 
into  the  market. 

One  pound  of  water  is  capable  of  dissolving  one  pound 
of  sugar.  Lime-water  renders  sugar  still  more  soluble,  and 
deprives  it  of  a  part  of  its  sw'cctness  ;  but  as  water  takes  up 
so  small  a  portion  of  lime,  (300  parts  of  water  dissolving  only 


■*  See  the  papers  of  Pr.  Rush,  of  Philadelphia,  on  this  subject. 
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one  part  of  lime,)  I  conceive  this  would  not  be  a  proper 
means  of  rendering  sugar  unfit  for  common  use«  Lime  ii\ 
powder,  if  mixed  with  sugar,  might  perhaps  answer  better^ 
if  this  would  not  injure  the  cattle  ;  and  it  would  prevent  the 
sugar  so  mixed  from  being  fraudulently  used  for  the  still,  as 
lime,  even  in  small  quantities,  has  the  property  of  rendering 

sugar  incapable  of  fermentation*. 

‘‘  An  aqueous  solution  of  sugar  may  be  preserved  a  long 
time  unaltered  if  the  sugar  be  pure  ;  but  if  mixed  with  mu¬ 
cilaginous  or  farinaceous  matters,  it  quickly  enters  into  the 
vinous  fermentation.  This  property  of  sugar  is  an  objection 
to  its  being  mixed  in  a  state  of  solution  with  any  kind  of 
ground  corn  for  any  considerable  time  befoie  it  is  intended 

for  use. 

Suoar  is  found  by  analysis  to  be  a  triple  compound^ 
consisting  of  28  parts,  by  weight,  of  carbon,  8  parts  of  hy- 

drog^en,  and  64  parts  of  oxygen. 

Sun-ar  being  of  vegetable  origin,  few  bodies  are  capable 
of  unitfng  chemically  with  it.  Most  substances  therefore, 
if  mixed  with  it,  would  form  mere  mixtures  and  not  che¬ 
mical  compounds.  There  is  one  substance,  however,  which 
mixes  readily  with  sugar,  which  destroys  its  taste  entirely, 
and  yet  does  not  decompose  it.  This  is  a  fixed  alkali.  If, 
therelore,  potash  or  soda  be  mixed  with  sugar,  either  of 
tbeiii  will  completely  destroy  its  saccbaiine  taste  ^  but  the 
sugar  will  not  be  decomposed,  for  it  may  be  recovered  un¬ 
changed  by  the  addition  of  sulphuric  acid,  which  would 
form  an  alkaline  sulphate  which  might  be  precipitated  from 
the  solution  by  alcohol.  Hence  it  may  be  supposed,  that 
the  mixture  of  a  small  quantity  of  an  alkali  with  sugar  would 
not  deprive  it  of  its  nutritious  qualities. 

«  On  the  4th  of  August  1798,  Mr.  Cruickshank  made  the  followipg  ex¬ 
periment.  He  dissolved  two  separate  ounces  of  sugar  each  in  five  oz.  of 
water  in  separate  vessels,  and  added  a  two-drachm  measure  of  yeast  to  each.. 
To  the  one  he  afterwards  added  a  little  fresh  lime  in  powder,  and  placed 
both  vessels  in  a  favourable  situation  for  fermentation.  In  twelve  hours  one 
mixture  began  to  ferment,  but  that  containing  the  lime  showed  no  signs  of 
fermentation,  though  it  was  continued  in  a  favourable  situation  during  a 
period  of  twenty- four  days.  A  similar  experiment  was  made  with  potash 
with  the  same  result. 


Having 
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Having  mixed  1  12  i^rain'  oF  good. brown  sugar  with  10 
grains  of  a  very  strong  solution  of  caustic  potash,  the  sugar 
lost  its  sweetness  entirelv,  and  the  whole  acquired  a  dis¬ 
agreeable  urinous  taste.  One  cwt.  of  sugar  would  require 
about  libs,  of  American  potash  to  reduce  it  to  this  state, 
the  expense  of  which  would  be  about  25.  Qd.  or  35.  On  the  , 
mixture  of  potash  and  sugar  I  poured  three  grains  of  sul¬ 
phuric  acid,  diluted  with  a  little  water.  This  restored  the 
sugar  to  its  usual  flavour,  the  sulphuric  acid  having  formed 
a  salt  by  its  union  with  the  alkali.  The  cjcpense  of  thus 
recovering  the  saccharine  taste  of  the  sugar  would  be  only 
l5.  per  cwt.  ;  but  as  a  salt  would  then  be  in  solution  with 
it^  this  would  prevent  its  being  applied  to  common  pur¬ 
poses,  for  the  affusion  of  alcohol  would  be  too  dear  an  ex¬ 
pedient  to  recover  it ;  and  if  the  solution  of  sugar  and  potash 
were  boiled,  the  sulphate  of  potash  that  might  be  formed 
by  the  addition  of  sulphuric  acid  could  not  be  separated 
from  the  sugar  even  by  alcohol. 

5^  Sugar  has  the  property  of  rendering  oil  miscible  with 
water :  any  cheap  refuse  oil  therefore  that  the  cattle  would 
eat. might  be  mixed  with  it,  and  this  property  would  give 
facility  to  the  mixture. 

I  mixed  intimately  four  grains  of  palm  oil  with  112 
grains  of  sugar.  The  mixture  acquired  a  full  taste  of  the 
oil,  so  as  to  render  it  unfit  for  household  purposes;  but  the 
flavour  is  so  grateful,  that  it  is  very  probable  cattle  would  eat 
it  with  greediness.  Four  pounds  of  palm  oil,  w'hich  on  an 
average  would  cost  25.  Qd,,  would  be  sufficient  to  prepare 
one  cwt.  of  sugar. 

Tfiere  is,  however,  another  oil  that  would  come  much 
cheaper,  which  might  readdy  be  mixed  with  sugar,  though 
I  have  some  doubts  whether  cattle  could  be  brought  to  eat 
any  food  with  which  it  were  united.  What  1  refer  to  is 
animal  oil,  or  oil  of  hartshorn. 

“  A  single  drop  of  oil  of  hartshorn  was  carefully  mixed 
with  224  grains  of  raw  sugar  (a  proportion  of  half  a  pound 
of  oil  to  one  cwt.  of  sugar)  and  was  found  more  than  suf¬ 
ficient  to  spoil  it,  both  in  taste  and  smell,  for  common  use* 
If  however  cattle  would  eat  sugar  mixed  with  this  article, 

nothing 
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nothing  could  be  cheaper,  for  one  pennyworth  would  be 
enough  for  one  cwt.  of  sugar;  and  it  is  not  very  unlikely 
but  that  they  might  be  brought  to  eat  it,  for  it  is  well  known 
that  at  first  all  cattle  refuse  oil  cake,  and  afterwards  eat  it 
with  great  relish. 

Since  1  engaged  in  this  inquiry  I  have  been  informed 
that  catile  will  eat  rancid  fish  oil  with  avidity  ;  if  so,  such 
oil,  and  especially  the  dregs  of  oil,  usually  called  oil  foot, 
which  comes  very  cheap,  might  be  put  into  the  hhds  of 
sugar  at  the  West  India  Docks  in  the  presence  ot  an  officer, 
and  if  once  poured  on  sugar  no  common  expense  would 
ever  be  able  to  separate  it.  Linseed  oil  being  more  fluid 
might  be  poured  into  the  hhds  at  the  cane  holes.  Ibis 
would  so  spread  itself  throughout  the  whole  hogshead,  that 
I  am  persuaded  the  sugar  could  never  afterwards  be  used  for 
any  domestic  purpose.  Moreover,  it  is  well  known  that 
sugar,  when  mixed  with  oil,  is  incapable  of  the  vinous  fer¬ 
mentation  ;  this  would  be  an  additional  security  against  a 
fraudulent  use  of  it. 

Sulphuret  of  potash  or  soda  has  the  property  of  con¬ 
verting  sugar  into  a  mucilaginous  substance  not  unlike 
gum.  Mucilage  and  sugar  are  both  highly  nutritive,  but 
they  differ  in  their  chemical  properties.  Sugar  is  soluble 
not  only  in  water,  but  in  alcohol  :  mucilage  is  soluble  in 
water,  but  insoluble  in  alcohol.  Sugar  is  an  essential  in¬ 
gredient  in  all  vinous  fermentation ;  mucilage  is  incapable 
of  that  process. 

In  order  to  ascertain  the  expense  of  treating  sugar  with 
an  alkaline  sulphuret,  I  mixed  14  grains  of  dry  sulphuret  of 
potash  with  112  grains  of  sugar.  The  mixture  soon  became 
clammy,  and  lost  all  flavour  of  sugar.  If  a  sulphuret  of 
potash  were  manufactured  directly  for  this  purpose,  a  suf¬ 
ficient  quantity  for  mixing  with  one  cwt.  of  Sugar  would 
cost  near  145.;  but  1  apprehend  there  are  common  alkaline 
sulphurets  which  might  be  had  cheap  enough,  if  the  cattle 
would  not  refuse  the  mixture.  Respecting  the  nature  of 
this  mixture,  or  the  nutritions  quality  of  sugar  when  reduced 
by  an  alkaline  sulphuret,  it  may  be  remarked  that  mucilage 
is  very  similar  in  some  of  its  properties  to  sugar,  for  many 

plants 
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plants  which  yield  sugar  at  a  certain  period  of  their  growth, 
only  contain  mucilage  at  an  earlier  period.  This  is  the  case 
with  several  of  our  wall-fruits.  In  the  operation  of  malting, 
the  mucilage  of  the  barley  absorbs  oxygen,  and  is  convened 
into  sugar.  No  chemical  means,  however,  have  yet  been 
discovered  of  effecting  the  same  purpose.  We  can,  as  you 
have  seen,  readily  convert  sugar  into  mucilage,  but  have  not 
yet  acquired  the  means  of  regenerating  sugar  from  the  same 
mucilage.  This  circumstance  is  in  favour  of  adopting  this 
method  for  the  deterioration  of  sugar,  if  it  should  be  found 
to  at^ree  with  the  cattle. 

Having  moistened  1  12  grains  of  sugar  with  water,  two 
drops  of  a  solution  of  sulphate  of  iron,  and  two  drops  of 
tincture  of  galls  were  mixed  with  the  mass;  by  exposure  to 
the  air  this  sugar  became  quite  black,  and  tasted  of  iron 
very  strongly.  It  would  cost  15,  per  cwt.  to  blacken  sugar 
in  this  way  ;  but  as  oak  bark  or  any  other  substance  that 
’contains  the  gallic  acid  might  be  employed  instead  of  galls, 
it  could  be  done  In  quantities  at  less  expense,  and  I  know 
of  no  cheap  method  by  which  sugar  thus  treated  could  he 
rendered  again  fit  for  sale  or  common  use.  Indeed,  if  the 
gallic  acid  were  separated  from  the  gallate  of  iron  by  means 
of  potash,  the  sugar  might  then  be  fermented  and  fraudu¬ 
lently  used  for  the  still  :  but  this  could  not  be  expected  to 
succeed,  unless  it  were  done  by  an  experienced  chemist,  for 
an  excess  of  potash  would  render  the  sugar  incapable  of  fer¬ 
mentation.  And  even  if  the  mixture  were  submitted  to 
distillation,  it  Is  probable  that  part  of  the  iron  would  come 
over  in  the  process,  and  contaminate  the  spirit. 

One  hundred  and  twelve  grains  of  sugar  were  mixed 
with  ten  grains  by  weight  of  oil  of  vitriol,  previously  diluted 
w’rth  a  little  w'ater.  This  rendered  the  mixture  so  sour,  that  it 
would  be  impossible  to  use  such  sugar  for  common  purposes. 
The  oil  of  vitriol  also  blackens  it  considerably.  It  would 
cost  35.  or  35.  ()d.  per  cwt.  to  treat  sugar  in  this  way,  but  a 
less  quantity  of  oil  of  vitriol  might  be  sufficient,  and  when 
mixed  with  a  large  portion  of  other  food,  I  think  the  acid 
would  not  be  disagreeable  to  cattle. 

No  experiment  was  made  with  nitrous  acid,  because 
Vol.  31.  No.  124.  Sept.  1808.  T  the 
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the  operation ’oF  that  acid  on  sugar  has  been  long  known  tc? 
chemists.  By  its  means  two  new  acids  are  formed  from 
sugar,  first  the  malic,  and  then  the  oxalic,  acid,  neither  of 
which  would  be  of  any  use  as  food  for  cattle. 

I  mixed  1 12  grains  of  sugar  with  ten  grains  of  common 
alum.  Here  the  sugar  lost  a  great  portion  of  its  sweetness, 
and  acquired  a  disagreeable  astringent  taste.  One  cwt.  of 
sugar  would  require  10  lbs.  of  alum  for  the  formation  of 
such  a  mixture,  which  would  cost  25.  3<i.  In  this  and  the 
last  experiments  the  sugar  might  be  completely  restored  by 
the  addition  of  nitrate  or  muriate  of  barytes,  which  would 
precipitate  the  sulphuric  acid  from  the  sugar  in  the  one  case, 
and  from  the  earth  of  alum  In  the  other ;  but  as  both  these 
are  poisonous  salts,  no  one  would  think  of  using  them  to 
regenerate  sugar  for  domestic  purposes. 

One  hundred  and  twelve  grains  of  sugar  were  mixed 
with  20  grains  of  common  salt.  This  proportion  of  salt 
destroys  the  sweetness  of  the  sugar,  and  renders  it  unfit  for 
human  consumption.  If  government  would  allow  the  farmer 
waste  salt  free  of  duty,  of  which  a  sufficient  quantity  may 
be  had  at  the  salt-works,  called  the  ^  pickings  of  the  pans,’ 
at  5s.  or  105.  per  ton,  it  appears  to  me,  that  this  would  be 
the  most  suitable,  convenient,  and  oeconomical  article  that 
could  be  used  to  prevent  the  sugar  from  being  again  brought 
into  common  consumption.  Cattle  and  horses  are  fond  of 
it,  it  is  known  to  agree  well  with  them,  and  there  is  no, 
cheap  way  by  which  the  sugar  could  be  separated  from  it. 
Cattle  are  so  fond  of  salt,  that  they  will  even  devour  large 
quantities  of  marie  if  mixed  with  it.  In  America  it  is  a  com¬ 
mon  practice  to  sprinkle  salt  in  layers  upon  hay  when  mak¬ 
ing  it  into  hay-ricks,  and  it  is  found  to  assist  in  preserving 
the  hay,  and  to  render  the  cattle  healthy.  If  it  WT.re  thought 
adviseable  to  mix  it  wdth  sugar  in  this  country,  such  a  mix¬ 
ture  might  be  consumed  in  this  way  in  large  quantities,  and 
the  mixture  might  be  made  by  means  of  a  cheap  and  simple 
apparatus,  similar  to  that  employed  by  architects  for  mixing 
their  mortar,  called  a  mortar  cylinder-mill. 

Should  parliament  not  think  it  adviseable  to  allow  the 
^rmer  waste  salt,  duty  free,  the  salt  contained  in  sea-water 

might 
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might  be  used  with  advantage.  Whenever  an  excise  officer 
shall  witness  the  complete  solution  of  sugar  in  sea-water,  'I 
apprehend  the  duty  on  sugar  may  be  remitted,  without  any 
danger  of  that  sugar  ever  being  taken  tor  any  purpose 
of  common  consumption  :  30  lbs.  ot  sea  water  contain  on 
an  average  one  pound  ot  common  salt )  and  would  take  up 
near  30lbs.  of  sugar. 

On  this  sabjecl  1  have  consulted  some  farmers  of  great 
inteliiixencc  and  experience,  who  are  ot  the  class  of  improved 
breeders,  ami  feed  both  sheep  and  cattle  on  an  extensive 
scale.  These  gentlemen  entered  cordially  into  my  views, 
and  communicated  to  me  the  following  particulars.  They 
say  that  with  sugar  salt  may  be  used  in  tfie  proportion  of 
one-sixth  with  advantage  ;  but  that  for  the  purpose  of  se- 
curiiii!!;  tlie  revenue,  the  mixture  might  be  one  part  salt,  one 
part  train  oil,  and  ten  pa»-ts  of  sugar.  From  my  own  ex¬ 
periments,  I  am  persuaded,  that  less  than  five  per  cent,  of 
train  oil  would  effectually  prevent  sugar  from  ever  being 
used  for  domestic  purposes.  These  gentlemen  are  of  opi¬ 
nion,  that  the  salt  causes  a  quick  circulation  of  the  fluids, 
and  that  chalk,  which  has  long  been  given  with  salt  to 
calves,  acts  upon  this  principle.  The  salt  induces  the  calf 
to  lick  up  the  chalk,  .but  the  improvement  in  the  colour  of 
the  flesh  may  be  owing  to  the  salt  impelling  the  fluids,  which 
otherwise,  from  a  calf’s  confinement,  would  be  stagnant. 

“  T  next  tried  saltpetre  with  sugar,  and  made  several  ex¬ 
periments  with  it  ;  but  it  appeared  to  me ‘that  the  quantity 
necessary  to  alter  the  flavour  of  the  sugar  sufficiently,  would 
be  too  dear  for  the  use  of  the  farmer. 

I  then  tried  assafoetida;  1  12  grains  of  sugar  were  mix¬ 
ed  with  a  quarter  of  a  grain  of  this  gum  in  solution.  Tiiis 
rendered  the  mixture  so  strong  in  flavour  and  smell  as  to 
make  it  unfit  for  any  common  purpose;  but  whether  this 
offensive  property  could  be  sufficiently  disguised  for  cattle 
bv  the  mixture  of  other  food  can  only  l)c  known  by  trial.  It 
would  cost  about  ^d.  per  cwt.  only  to  treat  sugar  thus  with 
assafoetida. 

Many  other  experiments  were  made  ;  but  as  their  re- 
pulis  did  not  seem  to  bear  so  much  on  the  question  as  I  ex- 
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pected  they  would,  I  iovbear  tp  take  up  your  time  by  iC- 
citing  them. 

In  addition  to  those  substances  on  which  I  have  ope¬ 
rated,  several  others  have  occurred  to  rac>  but  it  would  de¬ 
pend  upon  the  taste  of  ^he  cattle,  whether  any  ot  them 
could  be  brou2;ht  into  use.  The  articles  I  allude  to  are,  rape 
oil,  whale  oil,  foot  oil,  horse  turpentine,  coal  tar,  com¬ 
mon  tar=^,  the  gall  of  animals,  blood,  wood  ashes,  soap 
lye,  madder,  wormwood,  gentian,  quasaia,  &c,  in  decoction, 
and  the  residuum  procured  from  makers  ol  oil  of  vitriol, 
called  sulphur  ashes. 

In  this  list  I  have  not  adverted  to  urine ;  but  I  am  in¬ 
clined  to  think  that,  all  things  considered,  this  might  be  the 
best  to  mix  with  sugar,  to  prevent  its  getting  again  into 
common  consumption.  If  farmers  were  allowed  sugar  duty 
free,  on  condition  of  an  officer  ol  excise  seeing  a  certain 
quantity  of  urine  mixed  with  every  cwt.  of  the  sugar,  there 
could,  I  think,  be  no  danger  of  the  larmer  ever  using  it  for 
other  purposes  than  those  for  which  government  would  al¬ 
low  him  to  draw  the  duty.  Besides,  the  disgusting  nature 
of  urine  is  such  that  the  quantity  might  safely  be  fixed  so 
low  that  there  wauld  be  no  danger  of  the  cattle  not  eating  the 
sugar,  when  mixed  v^ith  a  large  portion  of  other  food.  The 
beneficial  effect  of  urine  upon  horses  is  so  well  known,  that 
if  has  become  a  common  practice  with  grooms,  whenever 
they  want 'a'  horse  to  have  a'remarkably'finc  coat,  to  mix 

urine  in  the  manger  with  his  corn. 

Cliaff  is  an  article  much  used  by  feeders  of  cattle;  sn- 
o-ar  stained  with  oil  might  be  mixed  with  chaff,  as  another 
preventative.  Besides,  as  chaff  is  naturally  astringent,  the 
quantity  of  chaff  that  can  now  be  given  to  cattle  is  limited. 
Bv  mixing  such  sugar  with  it,  more  might  be  used,  and 
more  su^ar  also  mifjht  be  given  to  cattle  tban  they  could 
otherwise  hear.  Such  a  mixture  would  be  much  cheaper 
than  feedino;  in  the  usual  way  with  oil-cake,  on  account  of 
the  fattenlns:  propeity  of  sugar,  and  the  small  value  of  chaff. 
The  largest  slio\v-ox  supposed  to  have  been  ever  fed  in  En- 
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^lanclj  I  am  told,  is  now  feeding  by  Lord  Talbot  in  Stafford¬ 
shire,  and  that  a  part  of  his  lood  is  treacle.  Horses,  oxen, 
and  sheep,  prefer  the  sweetest  vegetables,  and  thrive  best 
with  such  food.  Hence  the  Swedish  turnip,  now  so  gene¬ 
rally  cultivated,  is  preferred  to  the  old  sorts,  the  Swedish 
-containincT  one-fourth  more  suoar. 

There  are  many  testiinonies  on  record  to  the  nutritious 
properties  of  sugar.  Moiis,  Lennes,  first  surgeon  to  the  late 
duke  of  Orleans,  relates  the  following  circumstance  :  ^  A 
vessel,’  said  he,  ‘  laden  with  sugar,  bound  from  the  West 
Indies,  was  bccalj-ned  for  several  days  on  her  passage,  during 
which  the  stock  of  provisions  was  exhausted.  Some  of 
the  crew  were  dvlna;  with  the  scurvy,  and  the  rest  were 
threatened  with  death  by  famine.  In  this  emergency  recourse 
was  had  to  the  sugar.  The  consequence  was,  the  symptoms 
of  the  scurvy  went  off,  the  crew  found  it  a  wholesome  and 
substantial  aliment,  and  returned  in  good  health  to  France.’ 

It  is  related,  that  sugar  given  alone,  was  found  to  fat¬ 
ten  horses  and  cattle,  during;  the  war  before  last  in  St.  Do- 
mingo,  for  a  period  of  several  months,  in  which  the  expor¬ 
tation  of  sugar  and  importation  of  grain  were  prevented  by 
ihc  want  of  ships. 

Accordinor  to  Dr.  Rush,  sugar  has  the  most  favourable 
effect  on  the  animal  oeconomy  ;  and  that  eminent  physician. 
Sir  John  Pringle,  remarked,  that  the  plague  has  never  been 
known  in  anv  country,  where  sugar  composes  a  material 
part  of  the  diet  of  the  inhabitants. 

Suo'ar  has  this  advantage  over  most  kinds  of  aliment, 
that  it  is  not  liable  to  have  its  nutritious  qualities  affected 
;by  time  or  weather;  hence  it  is  preferred  by  the  Indians  in 
their  excursions  from  home.  J'hey  mix  maple  sugar  with 
an  equal  quantity  of  ground  Indian  corn,  and  pack  the  mix- 
.lure  in  little  baskets,  which  frequently  get  wet  in  travelling, 
without  ever  injuring  the  sugar.  A  few  spoonfuls  of  this 
.mixture,  in  half  a  pint  of  water,  afford  them  a  pleasant  and 
strengthening  meal. 

Another  way  of  using  sugar  for  cattle  has  occurred  to 
me:  that  is,  to  mix  it  with  various  kinds  of  damaged  meal, 
such  meal  as  would  be  totally  unfit  for  human  consumption. 

T  3  Or 
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Or  a  mixture  of  damaged  barley  meal,  oat  meal,  damaged 
flour,  rape  cake,  or  linseed  cake  might  be  made,  and  then  ; 
baked  with  sugar  into  bread.  This  would  form  a  kind  of 
gingerbread,  with  which  cattle  might  be  fed  very  cheaply. 
The  trial  perhaps  might  be  made  at  his  majesty’s  bakehouse 
at  Deptford.  A  large  quantity  of  the  different  kinds  of 
damaged  meal  is  annually  baked  in  London  into  what  is 
called  dog-bread,  for  kennels,  &c.  The  bakers  of  that 
would  easily  come  into  the  wav  of  baking  this  also.  Horses 
at  sea  will  eat  ship  biscuit  ;  this  is  well  known  to  mariners. 
Should  .there  be  any  difficulty  in  getting  cattle  to  eat  this  new 
kind  of  sweet  bread,  it  might  at  first  be  ground  for  them. 

T  have  been  induced  to  suggest  this  method  of  using 
sugar  for  cattle,  and  some  others  mentioned  above,  because 
I  conceive  it  would  be  a  desirable  thing,  should  government 
give  sugar  to  farmers  free  of  duty,  to  allow  them  an  option 
in  the  articles  to  be  employed  for  the  deterioration  of  the 
sugar.  This  would  tend  to  bring  feeders  of  cattle  sooner 
into  the  general  use  of  it,  and  indeed  different  localities  may 
perhaps  require  something  of  the  kind,  in  order  to  occasion 
a  general  consumption. 

As  for  charcoal,  I  am  inclined  to  think  that  it  could  not 
be  employed  for  such  a  purpose,  for  the  following  reasons  : 

1st.  Before  charcoal  could  be  so  used,  it  must  be  finely 
levigated,  and  levigated  charcoal  cannot  be  had  but  at  a  con¬ 
siderable  expense. 

2d.  I  apprehend  that  charcoal  cannot  afford  any  nutri¬ 
ment  to  cattle,  and  thai  probably  it  would  be  prejudicial  to 
the  animal  oeconomy. 

"  3d.  The  mixture  of  charcoal  with  sugar,  I  imagine, 

would  not  prevent  that  sugar  from  being  afterwards  fraudu¬ 
lently  used  for  the  still,  for  it  is  a  common  practice  with 
i»ectifiers  to  mix  charcoal  with  coarse  spirit,  this  being  found 
to  improve  its  flavour. 

4th.  Charcoal  being  mixed  with  sugar,  could  never 
prevent  the  use  of  the  sugar  for  general  consumption ;  for 
this  substance  might  be  separated  with  the  greatest  ease.  All 
that  would  be  necessary  would  be  to  dissolve  the  sugar  in 
water;  and  separate  the  charcoal  by  filtration. 
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I  now  proceed,  in  conformity  with  your  suggestion, 
to  make  a  brief  recapitulation  of  the  most  material  parts  of 
this  paper,  and  to  endeavour  to  enumerate,  and  to  place  in 
one  point  of  view,  thos-e  articles  recommended  above,  which 
appear  to  me  to  be  best  calculated  to  answer  the  desired 
purpose : 

Caustic  potash,  train  oil,  waste  salt,  mixture  of  salt 
and  oil,  urine,  oil  of  hartshorn,  linseed  oil,  sea  water,  as- 
safoetida,  chaff  and  refuse  oil. 

‘‘  Any  of  these,  in  my  opinion,  migfit  be  employed  with 
perfect  safety  to  the  revenue. 

1  have  the  honour  to  be,  gentlemen, 

your  faithful  and  obedient  humble  servant, 

Samuel  Parkes.’^ 


TJII.  Essay  upon  Machines  in  General.  'By  M.  Carnot, 
Member  of  the  French  Institute,  ^'c.  ^c. 

[Continued  from  p.  228.] 

LV.  These  reflections  should  seem  sufficient  for  unde¬ 
ceiving  those  who  think  that  with  machines  charged  with 
levers  arranged  mysteriously,  we  may  put  an  agent,  though 
never  so  feeble,  in  a  condition  to  produce  the  greatest  effects  : 
the  error  proceeds  from  persuading  ourselves,  that  it  is  pos¬ 
sible  to  apply  to  machines  in  movement  what  is  not  true 
except  with  respect  to  the  case  of  equilibrium  :  from  the 
circumstance  of  a  small  power  holding  a  very  great  weight 
in  equilibrium,  many  persons  think  that  it  could  in  the  same 
way  raise  this  weight  as  quickly  as  they  please  :  now  this  is  a 
very  striking  mistake,  because,  in  order  to  succeed,  the  agent 
must  procure  for  itself  a  velocity  beyond  its  faculties,  or 
which  would  at  least  make  it  lose  so  much  the  greater  part 
of  its  effort  upon  the  machine  as  it  would  be  obliged  to 
move  itself  more  quickly.  '  In  the  first  case  the  agent  has  no 
other  object  to  attain  than  to  make  an  effort  capable  of 
counterbalancing  the  weight;  in  the  second  case,  besides 
this  effort,  there  must  be  also  another  to  overcome  the  iner¬ 
tia,  both  of  the  body  on  which  it  impresses  the  movement 
and  of  its  own  proper  mass  :  the  total  effort  which  in  the 
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first  case  would  be  employed  entirely  in  conquering  the 
weight  of  the  body^  is  here  divided  into  two,  the  first  of 
which  continues  to  make  an  equilibrium  in  the  weight,  and 
the  other  produces  the  movement.  We  therefore  cannot  aug¬ 
ment  one  of  these  efforts  except  at  the  expense  of  the  other ; 
and  this  is  the  reason  why  the  effect  of  machines  in  motion 
is  always  so  limited  that  it  can  never  surpass  the  momentum 
of  activity  exercised  by  the  agent  which  produces  it. 

It  is,  without  doubt,  for  want  of  paying  sufficient  atten-  . 
tion  to  these  different  effects  of  one  and  the  same  machine, 
iconsidered  sometimes  in  a  state  of  repose  and  sometimes  in 
movement,  that  some  persons  not  unacquainted  with  sound 
theory  frequently  abandon  themselves  to  the  most  chimerical 
ideas,  while  we  see  simple  workmen  turning  to  advantage, 
as  it  were  by  instinct,  the  real  properties  of  machines,  and 
judging  very  accurately  of  their  effects.  Archimedes  only 
wanted  a  lever  and  a  fixed  point,  in  order  to  move  the  globe 
of  the  earth ;  how  did  it  happen  then,  it  may  be  said,  that 
so  great  a  man  as  Archimedes  could  not,  even  when  fur¬ 
nished  with  the  best  machine  in  the- world,  raise  a  weight  of 
one  hundred  pounds  in  one  hour  to  a  small  given  height  ? 

It  is  because  the  effect  of  a  machine  at  rest  and  of  one  in 
movement  are  two  very  different  things,  and  somewhat  he¬ 
terogeneous  :  in  the  first  case  it  is  requisite  to  destroy  and 
to  hinder  the  movement ;  in  the  second,  the  object  is  to  pro¬ 
duce  it  and  to  keep  it  up  5  now  it  is  clear  that  this  last  case 
requires  more  consideration  than  the  first :  viz.  the  real  ve¬ 
locity  of  each'pointof  the  system  ; — but  we  shall  better  per¬ 
ceive  the  reason  of  this  difference  by  the  following  remark. 

Anv  given  fixed  points  or  obstacles  are  forces  purely 
passive,  which  may  absorb  a  movement  however  great  it  may 
be,  but  which  can  never  produce  one,  let  it  be  never  so  small, 
in  a  body  at  rest :  now  it  is  very  improperly  that  in  the  case 
of  equilibrium  we  say  of  a  small  power,  that  it  destroys  a 
great  one :  it  is  not  by  the  small  power  that  the  great  one  is 
destroyed;  it  is  by  the  resistance  of  the  fixed  points;  the 
small  power  in  reality  destroys  but  a  small  part  of  the  great, 
and  the  obstacles  do  the  rest.  If  Archimedes  had  possessed 
what  he  wished  for,  it  would  not  have  been  he  who  would 

have 
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Iiave  s-upportcd  the  globe,  it  would  iiavc  been  his  fixed' 
point ;  all  his  art  would  have  consisted  not  in  redoubling 
his  efforts  to  contend  against  the  mass  of  the  globe,  but  to 
put  in  oppf)3ltion  two  great  forces,  the  one  active,  and  the 
other  passive,  which  he  would  have  had  at  his  disposal :  if, 
on  tnc  contrary,  it  had  been  requisite  to  produce  an  efl'cetive 
Dn)vement,  in  this  case  Archimedes  would  have  been  obliged 
to  draw  it  entirely  from  his  own  proper  person  ;  and  yet  it 
would  have  been  very  small,  even  after  several  3^cars  :  let  us 
not  attribute  therefore  to  active  forces,  what  is  owing  to  the 
resistance  of  obstacles  only,  and  ihe  effect  will  not  appear 
more  disproportioned  to  the  cause  in  machines  at  rest  than 
in  machines  in  motion. 

LVI.  Wh  at  is  the  true  object  therefore  of  machines  in 
motion  ?  We  have  already  said,  that  it  is  to  procure  the 
faculty  of  varying  at  pleasure  the  terms  of  the  quantity  p, 
or  the  momeiituriL  of  activity  which  should  be  exercised  by 
the  moving  forces.  If  time  be  precious,  if  the  effect  must 
be  produced  in  a  very  short  time,  and  if  we  have  only  a 
power  capable  of  very  little  velocity,  but  of  a  great  effort,  we 
'may  find  a  machine  capable  of  supplying  the  velocity  neces¬ 
sary  for  the  force  :  if,  on  the  contrarv,  we  must  raise  a  very 
considerable  weight,  and  we  have  but  a  weak  power,  al¬ 
though  capable  of  great  velocity,  we  may  contrive  a  ma¬ 
chine  with  which  the  agent  will  be  in  a  condition  to  com¬ 
pensate  by  its  velocity  the  force  of  which  it  is.  deficient. 
Lastly,  if  the  pow'cr  is  neither  capable  of  a  great  effort  nor 
of  a  great  velocity,  we  may  still,  with  a  proper  machine, 
make  if  produce  the  effect  desired,  but  then  it  w’ill  require 
much  time;  and  herein  consists  the  well-known  principle, 
that  in  niac/tines  in  movement,  we  always  lose  in  time  or  in 
velocity  what  we  gain  in  force. 

Machines  are  therefore  verv  useful,  not  bv  augmenting 
the  , effect  of  which  powers  are  naturally  capable, 'but  by 
modifying  this  effect  :  it  is  true  w^e  shall  never  succeed  by 
means  of  them  in  diminishing  the  expense  or  momentum  oi 
activity  necessary  for  producing  an  cfl'ect  proposed  ;  but  they 
will  assist  us  in  making  a  proper  division  of  this  quantity 
tor  attaining  the  design  in  view  ;  it  is  by  their  assistance 

that 
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succeed  in  determining,  if  not  the  absolute 
Tnovement  of  each  part  of  the  system,  at  least  in  establishing 
among  these  different  particular  movements  the  relations 
which  are  most  proper :  it  is  by  them,  lastly,  that  we  shall 
give  to  the  moving  forces  the  most  convenient  situations 
and  directions,  the  least  fatiguing,  and  the  most  proper  for 
employing  their  faculties  in  the  most  advantageous  manner. 

LVn.  This  naturally  leads  us  to  the  following  interesting 
question — Which  is  the  best  method  of  employing  any 
given  powers,  the  natural  effect  of  which  is  known,  on 
applying  them  to  machines  in  motion  ?  In  other  words. 
What  is  the  method  of  making  them  produce  the  greatest 
possible  effect  ? 

The  solution  of  this  problem  depends  upon  particular  cir¬ 
cumstances  ;  but  we  may  hereupon  make  some  general  ob¬ 
servations  applicable  to  all  cases.  The  following  are  among 
the  most  ^^sential. 

The  effect  produced  being  the  same  thing  (LIT.)  with 
the  momentum  of  activity  exercised  by  the  resisting  forces, 
the  general  condition  is,  that  ^  is  a  maximum :  now  q  never 
being  able  to  surpass  Q,  1st,  The  quantity  Q  must  itself 
be  the  greatest  possible;  2diy,  All  this  momentum  O  must 
be  solely  employed  in  producing  the  effect  proposed. 

In  order  to  make  Q  a  maximum,  we  must  consider 
that  it  depends  upon  four  things,  viz.:  upon  the  quantity  of 
force  exercised  by  the  agent  which  should  produce  the  effect 
q,  upon  its  velocity,  upon  its  direction,  and  upon  the  time 
during  which  it  acts.  Now,  1st,  As  to  what  regards  the  di¬ 
rection  of  the  force,  it  is  evident  that  this  power  should  be 
in  every  thing,  besides  being  equal,  directed  in  the  same  ratio 
with  its  velocity,  for  the  momentum  of  activity  which  du- 
ring  d  t  di  power  F  exercises,  the  velocity  of  which  is  V,  and 
the  angle  comprehended  between  F  and  V,  Z,  being 
(XXXII  )  cosine  z,  it  is  clear  that  this  produce 

will  never  be  greater  than  when  cosine  z  will  be  equal  to 
the  total  sinus,  i.  e.  when  the  force  and  its  velocity  shall  be 
directed  in  the  same  ratio  :  2dly,  As  to  what  regards  the  in¬ 
tensity  of  the  force  exercised,  its  velocity,  and  the  time  du¬ 
ring  which  it  is  exercised ;  we-should  not  determine  these 

'  things 
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things  in  an  absolute  manner,  but  solely  place  them  in 
the  relations  in  which  experience  has  shown  tliey  will  be  of 
most  advantage :  lor  instance,  I  shall  suppose  that  a  man 
attached  'or  eight  hours  in  a  day  to  a  winch  ot  one  toot  ra¬ 
dius,  might  make  continually  an  effort  of  ^3  tons  by  making 
one  turn  every  two  seconds,  which  nearly  amounts  to  the 
velocitv  of  three  feet  per  second  ;  but  if  we  forced  this  man 
to  go  quicker,  thinking  thereby  to  hasten  the  business,  we 
should  retard  it,  because  he  would  not  be  in  a  condition  to 
make  an  effort  of  25  tons,  or  could  no  longer  work  at  the 
rate  of  eight  hours  a  day.  If,  on  the  contrary,  we  diminish¬ 
ed  the  velocity,  the  force  would  augment,  but  in  a  less  de¬ 
gree,  and  the  momentum  of  activity  would  also  diminish  : 
thus,  according  to  experience,  in  order  that  this  momentum 
should  be  a  maximum,  we  must  proportion  the  machine  so 
as  to  preserve  to  the  power  the  velocity  of  three  feet  per  se¬ 
cond,  and  not  let  it  work  more  than  eight  hours  a  day. 
It  is  well  known  that  each  kii.d  of  agent  has,  in  respect  of 
its  physical  nature  or  constitution,  a  maximum  analogous  to 
that  of  which  we  liave  spoken,  and  that  this  maximum  can 
in  general  only  be  found  by  experience. 

LVIII.  This  first  condition  being  fulfilled,  nothing  re¬ 
mains  to  be  clone,  to  produce  with  any  given  machine  the 
greatest  effect  possible,  but  to  manage  matters  so  as  that  the 
whole  quantity  O  is  employed  in  producing  this  eflect ; 
for  if  this  be  done,  we  shall  have  q  —  O',  and  this  is  all  we 
can  expect,  since  O  can  never  be  less  than  q. 

Now  in  order  to  fulfil  this  condition,  I  say,  in  the  first 
place,  that  we  should  avoid  every  shock  or  sudden  change 
whatever;  for  it  Is  easy  to  apply  to  all  imaginable  cases  the 
reasoning  which  has  been  laid  down  as  to  ma¬ 

chines  with  weights;  whence  it  follows,  that  every  time  there 
is  a  shock,  there  is  at  the  same  time  a  loss  of  momentum  of 
activity  on  the  part  of  the  soliciting  forces ;  a  h^ss  so  real 
that  the  effect  of  it  is  necessarily  diminished,  as  we  have 
shown  with  respect  to  machines  with  weights. in  the  above 
article:  it  is  therefore  with  reason  that  we  have  advanced 
(LI.),  that  in  order  to  make  machines  produce  the  greatest 
effect  possible,  they  ipust  of  necessity  never  change  their 

movement. 
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inovement,  except  by  insensible  degrees  ; — we  must  solely 
except  those  which  by  their  very  nature  are  subject  to  un¬ 
dergo  different  percussions,  like  most  kinds  of  mills;  but 
even  in  this  case^  it  is  clear  that  we  should  avoid  every  sud¬ 
den  change  which  is  not  essential  to  the  constitution  of  the 
machine. 

LIX.  We  may  conclude  from  this,  for  example,  that  the 
method  of  producing  the  greatest  possible  effect  in  a  hy¬ 
draulic  machine  moved  by  a  current  of  water,  is  not  to 
adapt  a  wheel  to  it,  the  wings  of  which  receive  the  shock 
of  the  fluid.  In  fact,  two  good  reasons  prevent  us  from  pro¬ 
ducing  in  this  way  the  greatest  effects  :  the  first  is,  as  we 
have  already  said,  because  it  is  essential  to  avoid  every  kind 
of  percussion  whatever ;  the  second  is,  because  after  the 
shock  of  the  fluid  there  is  still  a  velocity  which  remains  to 
it  as  a  pure  loss,  since  w^e  should  be  able  to  employ  this 
remainder  in  still  producing  a  new  effect  to  be  added  to  the 
first.  In  order  to  make  the  most  perfect  hydraulic  machine, 
i.  e.  capable  of  producing  the  greatest  possible  effect,  the 
true  difficulty  lies,  ist,  In  managing  so  as  that  the  fluid  may 
lose  absolutely  all  its  inovemeni  by  its  action  upon  the  ma¬ 
chine,  or  at  least  that  there  sliould  only  remain  precisely  the 
quantity  necessary  for  escaping  after  its  action  ;  2d,  Another 
difficulty  occurs  in  so  far  as  it  loses  all  this  movement  by 
insensible  degrees,  and  without  there  being  any  percussion, 
either  on  the  part  of  the  fluid,  or  on  the  part  of  the  solid 
parts  among  themselves  :  the  form  of  the  machine  w’ould  be 
of  little  consequence  ;  for  a  hydraulic  machine  which  will 
fulfil  these  two  conditions  will  always  produce  the  greatest 
possible  effect  :  but  this  problem  is  very  difficult  to  resolve 
in  general,  not  to  say  impossible;  it  may  even  happen  that 
in  the  physical  state  of  things,  and  in  respect  of  their  sim¬ 
plicity,  there  can  be  nothing  better  than  wheels  moved  by 
shocks  ;  and  in  this  case  as  it  is  impossible  to  fulfil  at  once 
the  two  conditions  most  desirable,  the  more  we-  wish  to 
make  the  fluid  lose  of  its  movement  in  order  to  attain  the 
first  condition,  the  stronger  will  be  the  shock  ;  the  more,  on 
the  contrary,  we  wish  to  moderate  the  shock  in  order  to  ap¬ 
proach  the  second,  the  less  will  the  fluid  lose  of  its  move¬ 
ment. 
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ment.  Wc  perceive  that  there  is  a  medium,  by  means  of 
which  we  shall  determine,  if  not  in  an  absolute  manner,  at 
least,  bavins:  regard  to  the  nature  of  the  machine,  that  me¬ 
thod  which  will  be  capable  of  the  greatest  effects. 

LX.  Another  general  condition,  which  is  not  less  impor¬ 
tant  when  wc  wisli  that  machines  should  produce  the  greatest 
y)0ssible  effect,  is,  to  contrive  that  the-soliciting  forces  should 
give  rise  to  r:o  movement  inapplicable  to  the  object  in  view. 
If  my  object,  for  example,  is  to  raise  to  a  given  height  the 
greatest  quantity  of  water  possible,  whether  with  a  pump  or 
otherwise,  I  should  contrive  that  the  water  on  flowung  into 
the  upper  reservoir  should  only  have  precisely  as  much  ve¬ 
locity  as  was  necessary  and  no  more,  for  all  beyond  this 
quantity  would  uselessly  consume  the  effort  of  the  motive 
power.  It  IS  clear  in  fact  (XjuV.),  that  in  this  case  this 
power  would  have  to  consume  an  useless  momentum  of  ac¬ 
tivity,  and  which  would  be  equal  to  the  halt  of  the  real 
force  with  which  the  water  would  have  arrived  in  the  re¬ 
servoir. 

It  IS  not  less  evident,  that  in  order  to  §ive  the  machines 
the  greatest  effect  possible,  we  should  avoid  or  diminish, 
at  least  as  much  as  possible,  the  passive  powers,  such  as 
friction,  rubbing  of  cords,  the  resistance  of  the  air,  which 
are  always,  in  whatever  direction  the  machine  moves,  among 
the  number  of  the  forces  I  have  called  resisting'*. 

It  would  be  easy  to  extend  these  particular  remarks,  but 
my  object  is  not  to  enter  at  present  into  any  larger  detail. 

LXf.  ft  may  be  concluded,  from  what  has  been  said  on 
the  subject  of  friction  and  other  passive  bodies,  that  per— i 
petual  motion  is  a  thing  absolutely  impossible,  b\  oniy  em¬ 
ploying  in  order  to  produce  it  bodies  which  would  not  be 
solicited  by  any  molrix  force,  and  even  heavy  bodies  ;  for 


*  We  often  hear  of  passive  forces ;  but  where  is  the  diiTcreiice  between  aa, 
active  and  a  passive  force  ?  I  think  this  question  has  never  yet  been  an¬ 
swered.  Now  it  appears  to  ine  that  the  distinctive  character  of  passive  forcesv 
consists  in  this,  that  they  never  can  become  soliciting  forces,  whatever  may 
be  the  movement  of  the  machine,  while  active  forces  can  act  somepmes  in 
the  quality  of  soliciting  and  sometimes  as  resisting  forces.  In  this  viev.',. 
o])stacles  and  fixed  points  are  evidently  passive  forces,  since  they  can  neither 
act  as  soliciting  nor  as  redsiing  forces  (XXXI). 
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these  passive  forces  from  which  nothing  can  be  subtracted 
beino-' always  resistina;,  it  is  evident  that  the  movement  must 
continually  slacken  :  and  from  what  we  have  said  (XLV.j, 
wx*  see  that  !(■  bodies  are  not  solicited  by  atiy  motrix  force, 
the  amount  of  the  active  forces  will  be  reduced  to  nothing  ; 
£.  e.  the  machine  will  he  reduced  to  a  state  of  rest,  when 
the  momentum  of  activity,  produced  by  tiie  friction  since 
the  commencement  of  the  motion,  will  have  become  equal 
to  half  the  amount  of  the  initial  active  forces:  and  if  the 
bodies  are  heavy,  the  motion  will  finish  when  the  momen¬ 
tum  produced  by  the  frictions  shall  be  equal  to  half  the 
'amount  of  the  initial  active  forces,  pins  the  half  of  the  ac¬ 
tive  force  wiiich  would  take  place  if  all  the  points  of  the 
system  had  one  common  velocity,  equal  to  that  which  is 
owdng  to  the  height  of  the  point  where  the  centre  of  gravity 
was  at  the  first  instant  of  the  motion,  above  the  lowxst  point 
to  which  it  can  descend  :  this  is  evident  from  (XLIl). 

It  is  easy  to  apply  the  same  reasoning  to  the  case  of  springs, 
and  in  general  to  all  cases  in  which  the  friction  being  sub¬ 
tracted,  the  soliciting  forces  are  obliged,  in  order  to  make 
the  machine  pass  from  one  position  to  another,  to  exercise 
a  momentum  of  activity  as  great  as  that  which  is  produced 
by  the  resisting  forces  when  the  machine  returns  from  ihi^ 
last  position  to  the  former. 

The  motion  wu)n1d  end  much  sooner  if  some  percussion 
took  place,  since  the  sum  of  the  active  forces  is  always  di¬ 
minished  in  such  cases  (XXI IT).  ( 

Jt  is  therefore  evident,  that  we  ought  entirely  to  despair 
of  prnducino;  what  is  called  a  perpetual  motion,  if  it  be  true 
that  all  tlie  moving  powers  which  exist  in  nature  are  no¬ 
thing  else  than  attractions,  and  that  this  force,  as  it  should 
/seem,  has  a  general  property,  that  of  being  always  the  same 
at  equal  distances  between  given  bodies,  e.  of  being  a 
function  which  only  varies  in  cases  where  the  distance  of 
these  bodies  itself  varies. 

LXII.  On  e  general  observation  resulting  from  all  that  has 
been  said,  is,  that  the  kind  of  quantity  to  which  I  have  given 
the  name  of  momenhim  of  activity,  performs  a  very  conspX 
cuous  part  in  the  theory  of  machines  in  a  state  of  motion  ; 

for 
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for  it  is  in  general  this  quantity  which  we  must  ceconomizc 
as  much  as  possible,  in  order  to  draw  all  the  effect  we  can 
from  one  acent. 

If  it  be  required  to  raise  a  weight,  water  for  example,  to 
a  given  height;  you  will  be  able  to  raise  more  in  a  given 
time,  not  from  having  exhausted  a  greater  quantity  of  power, 
but  in  proportion  as  you  have  exercised  a  greater  momentum 
of  activity  (XLIV). 

If  it  be  required  to  turn  a  mill,  either  by  water,  or  wind, 
or  animals,  it  is  not  necessary  that  the  shock  of  the  water, 
the  wind,  or  the  effort  of  the  animal  be  greater  ;  but  these 
agents  should  be  made  to  consume  the  greatest  momentum 
of  activity  possible. 

If  we  wish  to  make  a  vacuum  in  the  air  in  any  way  what¬ 
ever,  we  must,  in  order  to  succeed,  consume  a  momentum  of 
activity  as  great  as  that  which  would  be  necessary  lor  raising 
to  the  height  of  30  feet  a  volume  of  water  equal  to  the 
vacuum  which  we  w’ish  to  produce. 

If  it  be  a  vacuum  in  an  indefinite  mass  of  water  like  the 
sea,  we  must  consume  the  same  momentum  of  activity  as  if 
the  sea  were  a  vacuum  ;  as  if  the  vacuum  which  we  wish  to 
make  were  a  volume  of  sea  water,  and  as  if  we  must  raise 
this  volume  to  the  height  of  the  level  of  the  sea. 

If  it  be  required  to  produce  a  vacuum  in  a  vessel  of  a 
given  figure,  it  is  evident  that  we  cannot  succeed  without 
causing  to  ascend  the  centre  of  gravity  of  the  total  mass  of 
the  fluid  in  a  quantity  determined  by  the  figure  of  the  vessel; 
we  must  therefore  consume  a  momentum  of  activity  equal  to 
that  which  would  be  necessary  to  raise  all  the  water  in  the 
vessel  in  a  quantity  equal  to  that  from  which  the  centre  of 
.gravity  of  the  fluid  must  ascend. 

In  a  machine  at  rest,  where  there  is  no  other  force  to 
overcome  except  the  vis  inertia^  of  the  bodies,  if  ue  wish  to 
produce  any  movement  by  insensible  degrees,  the  momentum 
of  activity  which  we  have  to  coiisume  will,  be  equal  to  half 
the  amount  of  the  active  forces  we  wish  to  produce  ;  and  if 
it  be  merely  required  to  change  the  movement  it  has  already, 
the  momentum  of  activity  to  be  produced  will  only  be  the 

quantity 
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quantity  in  which  this  half  amount  will  be  increased  by  the 
change  (XLV). 

Finally,  supposing  wc  have  any  system  of  bodies,  that 
these  bodies  attract  each  other,  oh  account'  of  any  func¬ 
tion  of  their  distances;  even  supposing,  if  we  please,  that 
this  law  is  not  the  same  with  respect  to  all  the  parts  of  the 
system,  z.  e.  that  this  attraction  follows  any  law  we  please, 
(providing  that,  between  two  given  bodies,  it  only  varies 
when  the  distance  of  these  bodies  in  itself  varies,)  and  it  be 
required  to  make  the  system  pass  from  any  given  positioit* 
to  another  :  this  being  done,  whatever  be  the  path  that  we 
wish  each  of  the  bodies  to  take,  in  order  to  atta  n  this  ob¬ 
ject,  whether  we  put  all  these  bodies  in  motion  at  once,  or 
the  one  after  the  other,  whether  w^e  conduct  them  from  one 
place  to  another  by  a  rectilinear  or  curvilinear  motion,  and 
varied  in  any  manner  (providing  no  shuck  nor  rapid  change 
occur);  lastly,  whether  we  employ  any  kind  of  machines 
whatever,  even  by  a  spring,  providing  that  in  this  case  w'e 
ultimately  replace  the  springs  in  the  same  state  of  tension 
in  which  they  were  at  the  first  moment,  the  momentum  of 
aetwiiij  which  they  will  have  to  consume,  in  order  to  pro¬ 
duce  this  effect,  the  external  agents  employed  to  move  this 
system,  will  always  be  Uie  same,  supposing  the  system  to  be 
at  rest  at  the  first  instant  of  the  movement,  and  at  the  last 
also. 

And  if,  besides  all  this,  it  be  necessary  to  produce  in  the 
system  any  given  movement,  or  if  it  be  already  in  motion  at 
the  first  moment;  and  if  it  be  requisite  to  modify  or  chano^e 
this  movement,  the  momentum  of  activity  which  the  exter¬ 
nal  agents  will  have  to  consume  will  be  equal  to  that  which 
It  would  be  necessary  to  consume  if  it  were  merely  requisite 
to  ebanoe  the  position  of  the  system,  without  impressinor 
any  motion  upon  it  ff.  e.  considered  as  at  rest  at  the  first 
and  last  instants,)  plus  the  half  of  the  quantity  by  which 
we  must  augment  the  sum  of  the  active  forces. 

It  is  of  very  little  importance  therefore,  as  to  the  expen¬ 
diture  or  momentum  of  activity  to  be  consumed,  that  the 
forces  employed  are  great  or  small,  that  they  employ  such 

and 
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and  such  machines,  or  that  they  act  siiiuiltaneously  or  not  ; 
this  momentum  of  activity  is  always  equal  to  the  produce  of 
a  certain  force,  by  a  velocity,  and  by  a  time,  or  the  sum  of 
several  products  of  this  nature;  and  this  sum  should  always 
be  the  same,  in  whatever  way  we  take  it; 'the  agents  there¬ 
fore  will  gain  nothing  on  the  one  hand,  which  they  dp  not 
lose  on  the  other. 

To  conclude,  let  us  suppose  that  in  general  we  have  any 
system  of  animated  bodies,  of  any  motrix  forces,  and  that 
several  external  agents,  such  as  men  or  animals,  are  em* 
ployed  to  move  this  s'ystciii  in  various  and  different  ways^ 
either  by  themselves  or  by  maclnnes  : — This  beine  granted* 

IVhatever  he  the  change  occasioned  in  the  system,  the  mo¬ 
mentum  of  activity  consumed  during  any  time  by  the  ex¬ 
ternal  powers,  tvill  he  always  equal  to  the  half  of  the  quan- 
tity  hy  which  the  sum  of  the  active  forces  'will  have  augment¬ 
ed  during  this  time,  in  the  system  of  bodies  to  which  they  are 
applied :  minus  the  half  of  the  quantity  by  which  this  same 
sum  of  active  forces  would  have  augmented,  if  each  of  the 
bodies  were  freely  moved  upon  the  curve  it  has  described,  sup 
posing  that  it  had  then  undergone  at  each  point  of  this  curve 
the  same  motrix  force  as  that  ivhich  it  really  undergoes : 
providing  always  that  the  motion  changes  by  insensible  de¬ 
grees,  and  that  if  we  employ  machines  with  springs,  we 
leave  these  springs  in  the  same  state  of  tension  in  which  we 
found  them.  ,  [To  be  contmued.] 


LIV.  Memoirs  of  the  late  Erasmus  Darwin,  -M*  D* 

[Continued  from  vol.  xxx.  p.  115.] 

DARWINIANA. 

Heaving  laboured  under  a  severe  illness,  the  author  of  this 
memoir  must  apologize  for  so  long  delaying  the  continuation 
of  the  remarkable  medical  opinions  of  the  great  Dr.  Darwin, 
whose  powers  of  mind,  fully  bent  upon  one  important  sub¬ 
ject,  namely  health,  and  the  causes  of  disease,  and  the  re* 
medics  to  be  applied,  with  the  rationale  of  each,  cannot  fail 
to  interest  the  philosophic  world. 

•  Vol.  3i.  No.  124.  Sept,  1808.  U 
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Dr.  Darwin  relates  a  remarkable  cure  of  bleeding  piles.'^ 

Mrs. -  had  for  twelve  or  fifteen  years,  at  intervals  of 

a  year  or  less,  a  bleeding  from  the  rectum  without  pain; 
which,  however,  stopped  spontaneously  after  she  became 
weakened,  or  bv  the  use  of  injections  of  brandy  and  water. 
Lately  the  bleeding  continued  above  two  months,  in  the 
qiiantity  of  many  ounces  a  day,  till  she  became  pale  and 
feeble  to  an  alarming  degree.  Injections  ot  solutions  of  lead, 
of  bark,  and  salt  of  steel,  and  of  turpentine,  with  some  in¬ 
ternal  astringents  and  opiates,  were  used  in  vain.  An  in¬ 
jection  of  the  smoke  of  tobacco,  with  ten  grains  of  opium 
mixed  with  the  tobacco,  was  used,  but  without  etfect  the 
two  first  times  on  account  of  the  imperfection  of  the  ma¬ 
chine  :  on  the  third  time  it  produced  great  sickness  and 
vertigo,  and  nearly  a  fainting  fit;  from  which  time  the  blood 
entirely  stopped.  Was  this  owing  to  a  fungous  excrescence 
in  the  rectum  ;  or  to  a  blood-vessel  being  burst  from  the 
difficulty  of  the.  blood  passing  through  the  vena  porta  from 
some  hepatic  obstruction,  and  which  had  continued  to  bleed 
so  long? — Was  it  stopped  at  last  by  the  fainting  fit?  or  by 
the  stimulus  of  the  tobacco? 

His  method  of  curing  spitting  of  blood  is  equally  new  and 
extraordinary. — Venous  haemoptoe  frequently  attends  the 
beginning  of  the  hereditary  consumptions  ot  dark-eyed  peo¬ 
ple;  and  in  others,  whose  lungs  have  too  little  irritability. 
These  spittings  of  blood  are  generally  in  very  small  quantity, 
as  a  tea-spoonful ;  and  return  at  first  periodically,  as  about 
once  a  month  ;  and  are  less  dangerous  in  the  female  than 
in  the  male  sex,  as  in  the  former  they  are  often  relieved  by 
the  natural  periods  of  the  menses.  Many  of  these  patients 
are  attacked  with  this  pidmonary  haemorrhage  in  their  first 
sleep  ;  because  in  feeble  people  the  power  of  volition  is  ne¬ 
cessary,  besides  that  of  irritation,  to  carry  on  respiration 
perfectly  ;  but,  as  volition  is  suspended  during  sleep,  a  part 
of  the  blood  i.s  delayed  in  the  vessels  of  the  lungs,  and  in 
consequence  effused,  and  the  patient  awakes  from  the  dis¬ 
agreeable  sensation. 

M.  Wake  the  patient  every  two  or  three  hours  by  an 
ilarum  clock.  Give  half  a  grain  of  opium  at  going  to  bed, 
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or  twice  a  da^^  Onions,  garlic,  slight  chalybeates.  Issues. 
Leeches  applied  once  a  fortnight  or  month  to  the  hemor¬ 
rhoidal  veins  to  produce  a  new  habit.  Emetics  after  each 
period  of  hsmoptoc,  to  promote  expectoration,  and  dislodge 
any  effused  blood,  whicli  might  by  remaining  in  the  lungs 
produce  ulcers  by  its  putridity.  A  hard  bed,  to  prevent  too 
siound  sleep.  A  periodical  emetic  or  cathartic  once  a  fort* 
night. 

Also  his  plan  of  preventing  miscarriages delicate 
ladies  are  perpetually  liable  to  spontaneous  abortion,  before 
the  third,  or  after  the  seventh,  month  of  gestation.  From 
some  of  these  patients  I  have  learnt,  that  they  have  awa¬ 
kened  with  a  slight  degree  of  difficult  respiration,  so  as 
to  induce  them  to  rise  hastily  up  in  bed  ;  and  have  hence 
suspected,  that  this  was  a  tendency  to  a  kind  of  asthma, 
owing  lo  a  deficient  absorption  of  blood  in  the  extremities 
of  the  pulmonary  or  bronchial  veins  ;  and  have  concluded 
from  thence,  that  there  was  generally  a  deficiency  of  venous 
absorption ;  and  that  this  w'as  the  occasion  of  their  frequent 
abortion.  Which  is  further  countenanced,  where  a  great 
sanguinary  discharge  precedes  or  follow^s  the  exclusion  o£ 
the  fetus. 

M.  M.  Opium,  bark,  chalybeates  in  small  quantity. 
Change  to  a  w^arnier  climate.  I  have  directed  with  success 
in  four  cases,  half  a  grain  of  opium  tw  ice  a  day  for  a  fort¬ 
night,  and  then  a  whole  grain  tw  ice  a  day  during  the  whole 
gestation.  One  of  these  patients  took  besides  twenty  grains 
of  Peruvian  bark  for  several  weeks.  By  these  means  being 
exactly  and  regularly  persisted  in,  a  new  habit  became  esta¬ 
blished,  and  the  usual  miscarriages  w^ere  prevented. 

His  opinion  of  extracting  the  cataract  to  remove  blindness 
is  so  very  unexpected,  that  unless  it  came  from  such  a 
source  it  w'ould  scarcely  obtain  credit,  so  much  has  fashion 
to  do  both  in  medicine  and  surgery. — 

Catarucla  is  an  opacity  of  the  crystalline  lens  of  the  eye. 
It  is  a  disease  of  light-coloured  eyes,  as  the  gutta  serena  is. 
of  dark  ones.  On  cutting  off  with  scissars  the  cornea  of  a  . 
calf's  eye,  and  holding  it  in  the  palm  of  one’s  hand,  so  as 
to  gain  a  proper  light,  the  artery  w-hich  supplies  nutriment 
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ixi  the  crystalline  humour  is  easily  and  beautifully  seen ;  as 
i't  rises' from  the  centre  of  the  optic  nerve  through  the  vi- 
tre*ous  humour  to  the  crystalline.  It  is  this  point,  where 
the  artery  enters  the  eye  through  the  cineritious  part  of  the 
Optic  nerve,  (which  is  in  part  near  tlje  nnddie  of  the  nerve,) 
which  is  without  sensibility  to  light;  as  is  shown  by  fixing 
three  papers,  each  of  them  about  halt  an  inch  in  diameter, 
against  a  wall  about  a  font  distant  from  each  other,  abouf* 
the  height  of  the  eye  ;  and  then  looking  at  the  middle  ope, 
with  one  eye,  and  retreating  till  y:  u  lose  sight  of  one  of  the 
external  papers.  Now  as  the  animal  grows  older,  the  artery 
becomes  less  visible,  and  perhaps  carries  only  a  transparent 
fluid,  and  at  length  in  some  subjects  I  suppose  ceases  to  be 
pervious ;  then  it  follows,  that  the  crystalline  lens,  losing 
some  fluid,  and  gaining  none,  becomes  dry,  and  in  con¬ 
sequence  opake ;  for  the  same  reason,  that  wet  or  oiled  pa¬ 
per  is  more  transparent  than  when  it  is  dry,  as  explained  in 
Class  I.  1.4.  1.  The  want  of  moisture  in  the  cornea  of  old 
people,  when  the  exhalation  becomes  greater  than  the  sup¬ 
ply,  is  the  cause  of  its  want  of  transparency;  and  which,  like 
the  crystalline,  gains  rather  a  milky  opacity.  The  same 
'  analoe^y  may  be  used  to  explain  the  whiteness  of  the  hair  of 
old  people,  which  loses  its  pellucidity  along  with  its  mois¬ 
ture. 

M.  M.  Small  electric  ^shocks  through  the  eye.  A  quarter 
of  a  grain  of  corrosive  sublimate  of  mercury  dissolved  in 
brandy,  or  taken  in  a  pill,  twice  a  day  for  six  weeks. 
Couching  by  depression,  or  by  extraction.  The  former  of 
these  operations  is  much  to  be  preferred  to  the  latter,  though 
the  latter  is  at  this  time  so  fashionable,  that  a  surgeon  is 
^  almost  compelled  to  use  it,  lest  he  should  not  be  thought 
an  expert  operator.  For  depressing  the  cataract  is  attended 
with  no  pain,  no  danger,  no  confinement,  and  may  be  as 
readily  repeated,  if  the  crystalline  should  rise  again  to  tli^ 
centre  of  the  eye.  The  extraction  of  the  cataract  is  attended 
with  considerable '  pain,  with  long  confinement,  generally 
with  fever,  always  with  inflammation,  and  frequently  with 
irreparable  injury  to  the  iris,  and  consequent  danger  to  tlie 
whole  eye.  Yet  has  this  operation  of  extraction  been  trum- 
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petecl  into  universal  fashion,  for  no  other  reason  but  because 
it  is  difficult  to  perform,  and  therefore  keeps  the  business  in 
the  hands  of  a  few  empirics,  who  receive  larger  rewards, 

^  reo-ardless  of  the  hazard  which  is  encountered  by  the  llal- 

tered  patient.  "  . 

’  A  friend  of  mine  returned  yesterday  from  London  after 

an  absence  of  manv  weeks  ;  he  had  a  cataract  in  a  proper 
slate  for  the  operation,  and,  in  spite  of  my  earnest  exhoita- 
tion  to  the  contrary,  was  prevailed  upon  to  have  it  extracted 
rather  than  depressed.  He  was  confined  to  his  bed  three 
weeks  after  the  operation,  and  is  now  returned  with  the  iris 
adhering  on  one  side  so  as  to  make  an  oblong  apeiture  j  and 
which  Ts  nearly,  if  not  totally,  without  contraction,  and 
thus  greatly  impedes  the  little  vision  which  ’  he  possesses: 
Whereas  I  saw  some  patients  couched  by  depressidn  many 
years  ago  by  a  then  celebrated  empiric,  Chevalier  Taylor, 
who  were  not  confined  above  a  day  or  tw'o,.  that  the  ete 
might  trradually  be  accustomed  to  light,  and  wltiry  'saw  as 
w'dl  as  by  extraction,  perhaps  better,  without  either  pain^ 
or  inflammation,  or  any  hazard  of  losing  the  eye. 

As  the  inflammation  of  the  iris  is  probably  owing  to  for¬ 
cing  the  crystalline  through  the  aperture  of  it  in  the  operation 
of  extracting  it,  Could  it  not  be  done  more  safely  niaking 
the  opening  behind  the  ins  and  ciliary  process  into  the  vi¬ 
treous  humour?  But  the  operation  would  still  be  more  pain¬ 
ful,  more  dangerous,  and  not  more  useful  than  that  by  de¬ 
pressing  it.  . 

[To  be  continued.] 


j  0/7  J^accination .  By  Ralph  Blegborough,  M.D. 

To. Mr,  TillocJi. 


SIR, 

Jl  ERCEivixG  that  you  are  impartial,  at  least  on  the  subject 
of  vaccination,  I  send  you  the  following  letter,  already  sent 
-to  the  editor  of  another  work,  but  which  T  much  fear  he 
will  not  find  it  convenient  to  insert ; 


and  remain  yours,  &;c. 

Ralph  Blegborough. 
U  3  ‘  ^  To 


t 
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,  ’  To  the  Editor  of  the  Medical  Ohserver, 

SIB, 

Qn  pjErceiving  (in  the  tenth  number  of  your  Observer,) 
among  the  cow-pox  failures  and  mischiefs  which  you  are 
so  kind  as  to  fav^our  the  public  with,  the  case  of  Mrs, 
Plawkins’s  daughter,  of  No.  4,  Pleasant  Place,  Lambeth, 
and  which  makes  the  40th  of  your  list,  I.  was  a  little  sur¬ 
prised,  as  I  had  attended  the  child  occasionally,  and  her 
parents  frequently,  during  three  years  previous  to  her  death, 
buf  had  never  heard  that  any  part  of  her  sufferings  had  been 
attributed  to  the  cow-pox  by  her  parents.  She  died  of  psoas 
abscess  !  Some  lime  prior  to  her  death,  her  father  died  of 
hyd cothorax,  and  I  have  since  occasionally  been  attending 
-her  mother  in  ascites,  I  mention  these  circumstances  as  no 
furthei:'  important  than  to  state  that  they  gave  me  an  oppor¬ 
tunity  of  inquiring  whether  they  had  ever  in  the  least  blamed 
the  cow-pox  for  her  complaints  ;  the  mother  says  No,  though 
some  person,  sent  by  Dr.  Moseley,  wished  to  convince  them 
it  was  so :  unless  indeed  it  may  be  considered  important 
to  contemplate  how  far  it  was  wonderful  that  a  child  of  pa¬ 
rents  so  unhealthy,  should  die  of  psoas  abscess  without  the 
CLid  of  the  cow-pox. 

Just  as  the  circumstances  of  this  case  were  passing  my 
mind,  Mr*  Vaughan  of  Lambeth,  the  case  of  whose  daughter 
makes, your  d9th,  in  number  12  of  your  Observer,  came  to 
desire  I  would  call  at  his  house,  as  the  child  in  question 
had  a  slight  eruption  on  the  skin,  but  without  complaint. 
On  seeing  her,  I  immediately  wrote  the  following,  which  I 
desired  Mrs.  Vaughan  (a  sensible  intelligent  woman,  who 
eritered  mightily  into  the  ]ok?,)  to  copy,  and  send  to  Dr, 
Moseley  and  Mr.  Birch. 

SiB, — A  case  of  small- pox  has  occurred  after  mccination 
lij  Dr,  IValshmany  at  No.  4,  Pratt-streef,  Lambeth^  {Mr. 
Vaughan's  oil- shop, )-^Perhaps  you  will  like  to  look  at  it.  I 
remain  yours,  '  Nukse.’^ 

July  20,  1808.  ■  : 

I  took  the  child  immediately  to  Mr.  Young  the  surgeon 
of  Lambeth,  whom  I  found  along  with  his  friend  Dr.  Hi<^- 
gins :  without  making  them  in  the  least  acquainted  wi\\x 

r.  ^  ;  ipx 
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niv  [)lan,  Ldewrecl  them  lo  say  what  the  eruption  was.  They 
hoth  innnecliately  declared  it  to  be  the  chicken-pox.  I  de¬ 
sired  the  nurse  to  take  the  child  in  the  couise  of  the  day  to 
Dr.  VValshn>an,  who  was  to  know  nothing  about  what  was 
going  on.  He  declared  the  same  thing.  Mr.  Foster,  Mr. 
Key,  and  o\hcr  rf:Spcctable  surgeons,  saw  the  child;  and,  I 
believe,  never  saw  a  more  welf  marked  case  of  chicken-pox. 

In  consequence  of  Mrs.  Vauglv.mks  copies  of  mv  note, 
first  came  (as  was  e.xpccted)  Mr.  Lipscombe.  Mrs.  V.^s 
lather  knew  Mr.  Lipscombe  at  Warwick.  He  declared 
that  it  was  not  the  small-pox  ;  but  'that  he  had  no  doubt 
Dr.  M  oselcy  and  Mr.  Birch  would  say  so.  Fie  was'  per¬ 
fectly  right,  they  said  so  sure  enough  ;  but  they  were  not 
quite  clear  about  it  the  first  time  they  saw  the  child,  while 
any  one  else  might  have  judged  of  the  disease  ;  but  when 
tlie  spots  had  waned  so  that  it  was  impossible  any  one,  who 
mie;ht  not  l)ave  seen  the  child  before,  could  judge  what  it 
had  been — then  indeed  they  grew  bolder,  and  would  have 
taken  their  oaths  it  was  the  small- pox. 

Now,  Mr.  Editor,  I  wish  to  know  who  the  other  medi¬ 
cal  men  are,  who  saw  my  little  patient  in  the  small-pox, 
besides  Mr.  Lipscombe,  and  particularly  if  Dr.  Moseley  and 
Mr.  Birch  are  among  them.  I  wish  also  to  know  who  this 
Mr.  Lipscombe  is  ;  and  if  he  has  any  other  wicked  propen¬ 
sities,  besides  this  unmanly  talent  of  frightening  women, 
and  men  like  women.  You,  sir,  1  observe,  wish  to  bring 
the  question  of  vaccination  to  an  issue.^When  you  balance 
the  account,  pray  do  let  this  statement  of  facts  go  for  its 

full  weight.  I  remain,  sir,  yours,  &c. 

Lalph  Blegborough. 

Nelson-square, 

September  18,  1808. 


LVI.  Project  of  an  Institiition  for  the  Prevention  and  Cure 
of  Pulmonary  and  other  Disorders  hy  Air  of  a  warm  and 
nearly  equal  Temperature,  By  a  Correspondent, 

Experience  has  demonstrated,  that  certain  persons  are  af¬ 
fected  with  coughs  and  other  complaints  in  the  winter,  but 

U  4  not 
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not  in  the  suiiuner  season  :  that  many  patients  have  been 
reeovered  by  phanging  their  residence  from  a  cold  to  a  vvarrn 
and  equal  climate — -that  especially  pulmonary  coiiiplaints 
are  rare  occurrences  in  warm  climates  with  little  variability 
of  teinpcrature — and  some  physicians  have  availed  them¬ 
selves  of  these  facts,  in  employing  artificial  means  of  warmr 
ing  the  sitting-rooms  and  bed-chambers  of  certain  patients, 
’'i  o  these  facts  anei  remarks  it  is  proper  to  produce  as  evi¬ 
dence  the  niuch  less  fatality  of  our  climate  in  mild  .than  in 
cold  winters.  The  common  opinion  pfthc  salubrity  of  long 
continued  severely  cold  or  frosty  weather,  and  of  the  un¬ 
healthiness  of  hot  summers,  is  certainly  less  popular,  parti¬ 
cularly  among  the  medical  profession,  than  formerly.  The 
contrivances  for  preserving  the  warmth  of  rooms  by  double 
windows  and  double  doors  have  been  more  generally,  adopt¬ 
ed  of  late  years,  especially  since  the  publication  of  Count 
Romford’s  Essay-s  ;  but  they  have  been  employed  rather 
upon  the  economical  than  the  medicinal  principle,  and  they 
are  inadequate  h-r  this  latter  purpose.  A  few  plans  have 
been  executed  of  warmine:  houses  by  means  of  the  heat  of 
the  steam  of  water,  or  by  passing  air  through  tubes  heated 
by  a  fire  ;  but  either  on  account  of  the  expense,  or  of  some 
detect  in  these  constructions,  such  modes  of  furnishing 
warm  air  have  been  neglected,  Unfojtiiuately  too,  on  one 
account,  our  climate  is  neither  su-fficientlv  cold  in  .the  win^ 
ter  months,  and  for  a  sufTicient  duration,  to  uroe  thednhabi- 
tants  to  employ  ht  means  of  dehmee,  as  in  Russia;  nor  is 
the  climate  subject  to  so  incousiderableavariationof  tempera¬ 
ture  as  to  allow,  wdth  impunity,  persons  to.  be  ex]X)sed 

in  the  usual  manner  to  the  air  in  the  spring  and  summer 
months.  On  this  account,  the  ancient  rude  method  of 
wanning  houses  , by  a  fire  in  the  wall  of  one  side  of  a  room 
eontinues  to  be  adopted,  although  it  is  obvious  to  any  one 
acquainted  with  the  laws  of  the  communicatioR  of  heat 
.through  air,  that  no  benefit,,  or  at  least  very  rulle  benefit, 
can  be  derived  from  fire  in  such  a  situation,  but  in  so  far  as 
the  radiation  or  oscillation  extends.  Hence  oim  part  of  a 
room  so  heated  is  frequently  different  in  temperature  in  dif¬ 
ferent  parts,  as  much  as  twenty  degrees  or  more ;  and  the 

difference 
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iiitfercnce  is  still  greater  between  the  temperature  of  such  a 
feitling-room  and  the  passages  into  other  rooms.  I'he  meV 
thod  of  warmimjf  houses  bv  fires  as  above  stated  wouid  never, 
in  all  probability,  have  been  employed,  if  the  constructor  had 
been  previously  acquainted  with  the  lav\sof  passage  of  heat 
from  one  body  to  another  body  5  and  inveterate  custom  and 
prejud  ices  can  only  account  for  so  unreasonable  a  method. 
It  is  true,  Count  Kumford,  in  particular,  has  occasioned  im¬ 
provements  in  the  form  of  grates,  to  extend  the  oscillating  or 
radiating  property  of  heat  and  to  save  expense  of  fuel  ;  hut 
to  render  the  air  of  every  part  of  a  large  room,  and  every  part 
of  a  house,  of  nearly  the  same  warm  temperature,  further 
and  different  modes  of  buildino*  the  house  iiself  must  be  in- 

D 

troduced.  That  this  is  oeconomically  practicable  is  evident 
from  the  mode  of  warmino'  the  air  of  manufactories,  work- 
sho{vs,  hot-houses.  See.  All  that  is  further  requisite  is,  to 
build  a  dvvellin2:-housc  of  such  a  form  as  to  unite  the  ad- 
vantages  of  diffusing  heal  by  the  several  different,  modes,  of 
its  communication  ;  namely,  oscillation,  alteration  of  den¬ 
sity  of  the  portions  of  air  with  which  it  is  in  contact,  and 
diffusion  by  elasticity  or  attraction  from  particle  to  particle 
of  air.  The  plan  for  such  a  building  must  be  devised  by 
some  ingenious  architect.,^  under  the  direction  of  a  medical  pro¬ 
fessional  'itian  competently  Informed  on  the  subject  of  the 
philosophy  which  furnishes  the  principle.  From  the  suc¬ 
cess  of  ten  years’  practice,  which  has  been  produced  by 
warming  rooms  even  by  clumsy,  rude  and  expensive  contri¬ 
vances  in  our  present  ill-suited  houses,  m  the  hands  of  a 
physician  who  has  furnished  these  observations,  there  seems 
a  certainty  that  the  undertaking  of  such  a  building  will  be¬ 
come  profitable  to  the  proj)rietor.  The  physician  alluded  to 
vouid  willingly  incur  the  expense  on  this  occasion,  but  it  is 
necessary  that  he  should  be  precluded  from  the  possibility  of 
pecuniary  benefit.  FIc  is  willing,  however,  to  afford  his 
best  assistance  gratuitously,  and  of  course  to  support,  as 
far  as  he  is  able,  the  proprietor  by  his  recommendation  in 
practice. 

d'he  editor  of  this  work  is  authorised  to  give  further  in- 

formation 
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forraation  to  any  architect  who  chooses  to  undt^rtake  such  a 
building,  or  to  any  inilrm  person  who  niay  require  the  bene¬ 
fit  of  an  equal  and  warm  temperature.  Z. 


LVIT.  Report  of  furgical  Cases  in  the  Citj/  and  R'inslury 
Dis pen 'iarleSy  for  February  and  March  lb08.  By  John 
T.4 UNTON,  ES(j. 

Jn  February  and  March  there  wTre  admitted  on  the, 
books  of  the  City  and  Finsbury  Dispensaries  506  surgical 


patients. 


Cured  or  relieved 

465 

Died  ■— 

7 

Irregular  — 

— 

1 

Under  cure 

— 

33 

• 

506 

'  During  the  summer  months,  ulcers  in  general,  particular*^ 
ly  those  seated  on  the  low'er  extremities,  have  been  more  ir¬ 
ritable  than  usual.  In  many  instances  they  have  inflamed 
and  extended  on  the  surrounding  parts  very  rapidly,  but 
apparently  from  the  high  temperature  of  the  atmosphere 
only:  the  pain  has  been  frequently  great,  and  could  not  be 
mitigated  by  the  usual  remedies,  large  doses  of  opuim  being 
Required  to  produce  but  a  very  moderate  degree  of  ease, 
c' Anodyne  fomentations  with  poultices  made  with  crumb 
of  stale ‘‘bread,  water,  and  a  small  quantity  of  new  niilk, 
gave  more  case  than  any  of  the  lotions  in  common  use. 
How  does  this  fact  coincide  with  the  supposed  cause  of  high 
temperature  ?  All  greasy  applications  contributed  greatly  to 
increase  the  sufferings  of  the  individual. 

Nitrous  acid,  ferri  rubigo,  and  opium  w'ere  the  internal 
remedies  which  afforded  the  most  effectual  relief. 

Mrs.  Ann  Turner,  aetat.  67,  has  been  visited  several  times 
in  the  last  two  years  by  Mr.  Jackson,  for  symptoms  resem¬ 
bling  those  which  arise  from  strangulated  hernia ;  but  the 
existence  of  that  disease  was  never  made  known  till  after  the 
attack  caw  t)|iAvbich  terqmiated  fatally. 

Ca  c.  Nov» 
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Nov.  30,  I8O7. — She  complained  of  a  tightness  across  th? 
iimhilical  region,  great  pain  over  the  ahdoiT<en,  with  hiccup 
and  vomiting.  Tlies(*  symptoms  having  frequently  yielded  to 
purgative  remedies,  they  were  had  recourse  to,  but  without 
eifect. 

Dec.  1. — She  had  passed  a  verv  restless  night,  and  wai; 
much  worse  in  every  respect,  d'lus  dav,  for  the  lirst  time, 
she  mentioned  the  swellim^  in  tlie  <’'roin.  Some  draughts, 

00  O' 

each  containing  25  drops  ot  tincture  of  opium,  were  given, 
but  not  retained  on  the  stomach  ;  an  enema  composed  of  an 
infusion  of  nicotiana  was  injected,  and  attempts  were  made 
to  reduce  the  hernia,  hut  without  effect. 

I  first  saw  her  at  9  o’clock  in  the  evening,  when  she  ap¬ 
peared  very  low,  but  the  hiccup  returned  only  when  she  at¬ 
tempted  to  swallow  ;  the  pain  on  the  abdomen  was  not  so, 
great  as  on  the  preceding  day  ;  the  pulse  was  regular, 
moderately  full,  and  did  not  exceed  90  :  the  hernia  w'as 
small,  and  seated  under  Poupart’s  ligament,  on  the  inside  of 
the  femoral  vessels  :  on  continued  pressure  it  receded  under 
the  li  gamerit  between  the  lower  edge  of  the  external  oblique 
^nd  transversalis  muscles.  This  circumstance  has  occasion¬ 
ally  misled  inexperienced  practitioners,  one  fatal  instance  of 
which  is  recorded  in  the  Surgical  Report  for  December  1806, 
vol.  xxvi.  page  235. 

She  had  had  this  complaint  for  several  years,  but  could 
not  state  w'hen  it  had  been  reduced,  as  it  did  not  appear  to 
her  to  have  been  of  the  least  consequence,  and  she  never 
noticed  it  with  much  attention  ;  neither  could  we  make  her 
believe  that  her  present  complaint  arose  from  that  small 
*  sw'elling  :  however,  she  consented  with  considerable  reluc¬ 
tance  to  have  the  operation  perfonned  early  in  the  morning, 
provided  the  symptoms  continued. 

2d.  Four  A.  M. — She  appeared  much  the  same  as  on  the 
preceding  evening  ;  but  her  countenance,  and  in  some  in¬ 
stances  incoherent  answers,  argued  an  unfavourable  termi- 
nation. 

On  dividing  the  integuments,  cellular  and  adipose  sub¬ 
stance  with  the  fascia,  a  small  tumour  of  a  rough  unequal 

surface 
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surface  came  into  view,  the  contents  oi  which  were  evidently 
in  a  fluid  state  ;  and  on  its  being  opened,  about  an  ounce  of 
a  limpid  fluid  escaped.  At  the  posterior  part  of  the  sac 
contaimn^i;  the  hmpid  fluid  (which  was  a  hydatid;  was  .seat¬ 
ed  the  hernia]  sac,  forming  a  tumour  not  larger  than  a  ches- 
nut,  but  adhering  firmly 'm  every  part  to  the  surface  of,  the 
contained  intestine,  so  as  to  render  its  separation  wholly  im¬ 
possible.  The  sac  was  returned  with  the  intestine,  after  the 
contracted  part  at  the  neck  had  been  carefully  divided  by  a 
longitudinal  incision.  One  suture  vras  passed  through  the 
integuments,  and  the  edges  of  the  wound  supported  by 
straps  of  adhesive  plaister.  From  these  difficulties,  the  ope¬ 
ration  took  more  time  than  is  usually  required,  but  she 
scarcely  expressed  any  sense  of  pain.  The  pulse  was  full, 
and  did  not  exceed  80.  Small  doses  of  magn.  vit.  in  aq.  am. 
acet.  et  aq.  inenth.  sat.  were,  ordered  to  be  taken  frequently 
during  the  day. 

Three  P.  M. — Every  unfavourabie  symptom  had  subsided: 
the  medicine  and  some  broth  had  been  retained  on  the  sto¬ 
mach,  and  a  2:entle  perspiration  was  diffused  over  the  body. 
The  medicines  were  ordered  to,  be  continued,  and  a  purging 
clyster  to  be  injected. 

3d.  Five  A.  Al.  —  She  had  slept  for  several  hours  during 
the  night,  and  had  not  had  any  return  of  either  the  hiccup 
or  sickness j  but  no  evacuation  by  stool.  Notwithstanding 
the  cessation  of  pain,  the  nourishment  taken  and  retained  oq 
the  stomach,  and  the  sleep  which  she  had  had,  she  was  evi* 
dently  lower. 

One  P.  M, — Quite  composed  and  sensible,  but  sinking 
fast;  and  she  died  at  five  P.  AJ.,  33  hours  after  the  ope¬ 
ration. 

On  examining  the  part  by  dissection,  the  hydatid  was 
found  to  adhere  to  the  anterior  part  of  the  true  peritoneal 
h,erniary  sac,  which  from  being  very  small,  and  the  adhcr 
sions  not  permitting  its  enlargement,  was  entirely  co,vcred 
bv  the  same. 

The  rough  irregular appearance  on  the  outside  of  the 
sac  appeared  to  be  produced  by  the  adhesion  of  the  re¬ 
mains 
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mains  of  some  hydatids,  which  had  burot  within  the  large 
one.  ^  ' 

Idle  intestine  within  the  sac  was  inflsTmed,  hut  only  a 
small  part  of  the  clrcuniierenec  was  included  within  the 
stricture  ;  so  tliat  tine  canal  was  preserved;,  even  at  the  dis¬ 
eased  part,  of  sufficient  size  to  admit  a  bougie  the  size  of  a 
laru-e  tincrer. 

'llie  ititestine  above  tlie  stricture  was  slightly  inflamed, 
and  rather  distended  with  datus  ;  below,  it  was  contracted, 
and  without  any  appearance  of  inflaniniation. 

The  fatal  termination  of  this  disease,  when  only  a  small 
part  of  the  circumference  of  the  gut  is  included  in  the  sac, 
has  been  noticed  by  tlie  late  Ivir.  Joseph  Klse,  in  a  case  in 
St.  1'honias’s  Hospital,  which  was  mistaken  for  an  enlarged 
•gland*.  J’he  two  cases  are  also  similar  in  proving,  that 
stools  could  not  be  procured,  although  the  intestinal  canal 
was  pervious  in  each.  I  have  also  observed  the  same  cir¬ 
cumstance  to  occur  in  omental  hernia,  though  Mr.  Charles 
Bell,  in  his  work  on  Operative  Surgery,  has  given  an  oppo¬ 
site  opinion. 

John  Ta unison, 

Greville  street,  Hatton  Gardci),  Surgeon  to.tlie  City  and  Finsbury  Dispen- 
Sept.  20,  1808.  'saries,  and  City  Truss  Society,  l.ecturer 

on  Anatomy,  Surgery,  Physiology,  &c. 
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An  Essay  on  the  Teeth  of  JV'hcels,  comprehending  Prinef 
pies,  - and  their  Application  in  Practice  to  Millwork  and 
other  Machinery*  With  numerons  Figures,  By  Kobeivi’- 
SON  Buchanan,  Engineer,  Revised  hy  Peter  Nichol¬ 
son,  Architect, 

In  our  xxixih  vol.  j)age  27^2,  we  noticed  an  Essay  on  the 
warming  of  Buildings  by  Steam  by  this  writer.  Mr.  Nichol¬ 
son  is  well  known  to  the  public  by  his  writings  on  Archi¬ 
tecture.  Professor  Robison,  in  the  Encyclopaedia  Brltannica, 

*■  See  Medical  Observations  and  Enquiries,  vol.  iv.  page  355.  * 

•  mentions^ 
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mentions  wtiat  Mr.  N.  had  published  on  carpentry,  in  terms 
of  warm  commendation. 

Though  only  now  pul)lished,  the  Essay  on  the  Teeth  of 
Wheels  was  written  several  years  ago.  The  author’s  inten¬ 
tions  in  this  publication  will  appear  from  his  short  preface, 
w'hich  we  shall  here  transcribe^ 

Preface, 

Led  from  situation,  as  well  as  curiosity,  to  attend  Very 
minutely  to  some  parts  of  practical  mechanics,  one  of  the 
objects,  which  early  attracted  the  notice  of  the  author  of 
the  following  short  Essay,  was  the  figure  of  the  teeth  of 
wheels.  He  observed,  llial,  in  forming  these  teeth,  work¬ 
men  followed  rules  for  which  they  could  assign  no  satisfac¬ 
tory  reason: — nor  did  he  then  find  in  books  the  information 
he  wanted :  the  subject  seemed  to  him  to  require  a  detail 
and  simplification,  which  no  English  writer,  willi  whom  he 
was  acquainted,  had  given  it.  Afterwards,  indeed,  he  found 
that  some  French  mathematicians  had  treated  it  with  much 
attention.  But  their  works,  though  sufficiently  clear  to 
those  who  have  studied  mathematics,  are  too  abstract  to  be 
of  fi:;cneral  utility.  In  the  following  Essay,  therefore,  such 
an  elucidation  of  the  subject  has  been  attempted,  as  might 
render  it  plain  to  the  operative  mechanic — an  object,  which 
will  appear  the  more  important  the  more  we  consider  the 
great  variety  of  useful  purposes  to  which  \vheel-work  is  ap¬ 
plied. 

^‘  De  La  Hire  and  Camus  are  the  two  French  writers  who 
have  treated  most  extensively  this  branch  of  mechanics. 
From  the  work  of  the  latter,  vvho  has  written  more  accu¬ 
rately  and  more  fully,  the  author  has  borrowed  largely; 
nor  has  he  scrupled  to  take  from  others  whatever  he  found 
to  suit  his  purpose,  and  to  make  the  fullest  use  of  the  coln-^ 
numications  of  his  friends. 

Of  the  method  followed,  it  will  be  sufficient  to  remark, 
that  the  subject  naturally  suggested  these  two  general  divi* 
sions — First,  Tlie  principles  of  the  configuration  of  the  teeth 
of  wheels  : — Secondly,  The  application  of  these  to  practice. 

The  first  chapter  contains  the  principles.  The  second, 
their  application,  with  certain  modifications — 1st,  Spur 
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Geer,  under  which  are  coaiprcheiKled,  the  wheel  and  triin^ 
die;  the  wheel  and  phiion;  the  iut'ernal  pinion,  and  the  rack. 
and  piniou^jLwd,  edly,  to  Bt  ml  Gear. 

“  A  third  chapter  i:j  added,  u  hicdi  contains  a  manner  of 
forming  spur  whee/s^  uj)on  principles  somewhat  diderent 
Iron]  those  considered  in  the  preceding  chapter. 

fn  the  loi lowing  pages  no  pretensions  are  made  either 
to  invention  or  j)rofound  investioation.  The  writer  has 
studied  perspicuity  alone,  and  will  have  completelv  attained 
his  object,  if  he  has  only  been  fortunate  enou<rh  to  trive 
such  a  view  of  the  various  kinds  of'  teeth,  as  will  enable  the 
artist  to  form  some  judgment  of  their  respective  merits,  and 
to  execute  any  of  ifiem  with  accuracy  and  ease..  For  this 
pur})oseit  has  been  his  aim  to  divest  every  part  of  the  subject 
of  obscurity,  and  to  accommodate  it  to  those  who  possess 
not  the  advantages  of  a  mathematical  education.  But  he  is 
far  from  saying  that  they  will  not  find  some  difficulties, 
particularly  in  the  first  chapter;  nor  will  they,  perhaps, 
fully  understand  the  truths  it  contains,  till  they  see  their 
relation  to  practice  pointed  out  in  the  second.  Fic  found, 
that  without  l)ccoming  exceedingly  prolix,  there  was  no 
avoiding  the  use  of  some  mathematical  terms;  but  of'  these 
lie  has  given  definitions,  either  as  the  terms  themselves  oc¬ 
cur,  or  at  the  conclusion  of  the  Essay*.’’ 

The  Essay  is  followed  by  a  letter  containing  some  scien¬ 
tific  and  useful  observations  on  the  friction  of  the  teeth  of 
wheels,  by  Dr.  Young,  fornierly  professor  of  natural  phi¬ 
losophy  at  the  Royal  Instriutionf.  d'here  follows  a  Post¬ 
script  and  Appendix,.  The  appendix  contains  ^ pracfical. 
i/ujjurj/  respecting  the  Siren glh  and  Durabihty  of  the  Teeth  of 
IV/ieels  used  in  Millwork,”  d'his  subject  we  consider  of 
much  importance,  but  it  is  involved  in  considerable  difficulty. 

I  am  aware,”  says  Mr.  B.  that  owing  to  a  oreat  va- 
rlety  of  circumstances,  this  subject  is  involved  in  much  dif¬ 
ficulty,  and  that  it  is  no  easy  task  to  form  any  general  rule 


*  This  preface  was  written  several  years  before  the  translation  of  Camus 
wai  piiblisheel. 

f  This  gentleman’s  I.ectiires  on  N..t  r.il  Philosophy,  lately  published,  we 
beg  leave  to  recommend  to  the  attention  of  our  readers. 


with 


320  I  Notices  respecting  New  Books i 

with  regard  to  the  pitches  and  breadths  ot  the  teeth  of 
wheels.  1  do  net  pretend  to  more  than  a  mere  approxima^ 
tion  towards  general  ndes ;  vet,  were  this  judiciously  done, 
I  am  oF  opinion  that  it  might  be  useful  to  the  millwright 
who  has  not  had  leisure i  or  opportunity  for  scientific  in¬ 
quiries.  A  rule,  though  not  absolutely  perfect^  is  better  in 
alf  cases,  than  to  have  no  guide  whatever.” 

Jn  order  to  clear  the  ground  of  inquiry,  he  proceeds  to 
make  some  general  ohservations  on  the  wheel-work  oj  milU, 
which  we  think  merit  attenlioni  The  elementary  proj)o- 
sitions'  which  serve  to  guide  the  inquify  are  next  laid  down^ 
and  their  application  considered.  Afterwards  the  measure 
of  the  stress  on  the  teeth  of  wheels  is  considered. 

“  In  order  to  take  experience  as  our  guide,  several  ex¬ 
amples  in  the  annexed  tables,  actually  in  use,  are  selected,. 

The  pitch,  velocity,  and  strain,  are  all  stated;  the 
strain  is  measured  by  the  horse’s  power  ^  at  which  the  resist¬ 
ance  is  valued.  Horse’s  power  is  a  term  now  in  general  use, 
to  express  the  force  required  in  order  to  drive  any  kind  of 
mill,  and  it  may  be  proper  here  to  give  some  further  ac¬ 
count  of  it. 

Horse\s  power.  Although  horses  -are  not  all  of  one 
strenerth,  vet  there  is  a  certain  force  now  sfenerallv  agreed 
upon  among  those  who  construct  steam  engines,  which 
force  is  denominated  a  horse’s  power,  and  hence  steam  en¬ 
gines  are  distino-uib'hed,  in  size,  by  the  number  of  horses’ 
power  to  which  they  are  said  to  be  equal.” 

The  table  contains  a  number  of  examples  of  wheel- work 
in  actual  use  driven  by  water  wheels,  horse  mills  and  steam 
engines.  On  this  table  a  number  of  observations  are  made 
and  practical^vules  deduced.  These  are  follo'.ved  by  a  very 
useful  communication  from  Air.  John  Hoberton,  engineer. 

"  The  next  subject  we  consider  as  also  very  important,  and 
on  which  we  believe  nothing  had  previously  appeared  in 
print.  It  is  entitled  Practical  Ohservations  with  regard  to 
the  making  of  Pai ter?: s  of  Cast  Iron  IVheels.” 

The  book  concludes  with  Air.  Donkin’s  table  of  the  radii 
of  wheels,  which  may  save  millwrights  the  trouble  -of 
much  calculation. 
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Upon  ihe  whole,  we  are  of  opinion  that  this  book  will  be 
Very  uselul  to  the  operative  millwright  and  clockmaker, 
while  it  may  save  the  trouljle  of  much  explanation  to  engi- 
iieers  and  oiliers  in  carrying  their  plans  into  eft'ect. 

1  he  Procedc  Grammatical,  pour  amencr  le  Scurd-muet 
de  iS^aissance  da  Pmnt  ou  it  est  d  celui  de  V  Pdomme  civilise, 
par  la  IMetfiode  syntfielique  et  par  ta  Mttkodc  analytique,** 
invented  by  Abbe  Sicard,  was  first  printed  by  his  pupils  on 
two  very  large  sheets,  one  containing  the  method,  the  other 
the  explanation.  Mr.  Savage  of  Bedforilbury  has  now  re¬ 
printed  these  grammatical  rudiments  on  a  single  sheet,  with 
a  view  liot  only  to  the  instruction  of  the  deaf  and  dumb,  but 
also  in  hopes  that  those  who  are  cliarged  with  the  educatibu 
of  youth  may  take  the  hint,  and  examine  whether  the  Kn- 
giish,  and  every  other  language,  may  not  be  taught  accord¬ 
ing  to  the  method  laid  down  in  these  tables.  The  pr''ces9 
)jS  executed  in  ehalk,  on  a  black  board,  six  or  eight  scholars 
to  a  board,  one  writing  while  the  other  repeals. 


LIX.  Intelligence  arid  Miscellaneous  Ar tides. 

ASTRONOMY. 

To  Mr.  Tilloch. 

SIR, 

I  NOW  send  for  your  insertion  an  ephemerls  of  Vesta  for 

fhe  ensiiincr  two  months  ;  with  a  diatrram*  of  its  motion  in 

right  ascension  and  declination,  as  seen  from  the  Earth. 

The  configuration  with  the  four  stars,  on  July  30th  and 

Aug.  1st,  was  the  appearance,  as  described  in  my  last.  The 

ecliptic  opposition  was  Sept.  8th,  at  7~  hours,  in  longitude 

343^  54'  26^^.  The  aphelion,  long.  183°..  Eccentricity, 

0,0953  of  the  Earth’s  radius.  The  planet  will  be  stationary 

in  longitude,  Oct.  21st,  and  in  right  ascension,  Oct.  23. 

I  remain  your  obedient  servant, 

Bhckheath,  S.  GrOOMBRIDGH. 

Sept.  2$,  18(08. 


‘  *  It  was  impossible,  at  a  period  so  near  the  day  Of  publication,  to  |^et  that 
diagram  executed  ui  time  for  the  present  Number.  It  shall  be  given  with  our 
next. 


VoL  31,  No.  124.  Sept.  1608, 
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JBphemeris  of  Vesta  at  AUdnight, 


1808. 

Appar  A.R, 

Dec.  South. 

Passage  over 
the  Meridian. 

0  f 

0  ' 

h.  ' 

Sept,  28 

347*9 

18^38 

10-48 

Oct.  1 

346-35 

18*47 

10-35 

4 

346-5 

18  53 

10*22 

7 

34  V39 

18-35 

10*9 

10 

345-16 

18*56 

9*57 

13 

344*58 

18-53 

9*45 

16 

344-45 

18-49 

9*33 

/  19 

34  4-36 

18*41 

9*21. 

22 

344-32 

18-31 

9*9 

25 

344*32 

18-20 

8-57  ■ 

28 

344-37 

18*5 

8*46 

31 

344-46 

17*49 

8-35 

Nov.  3 

34  5  0 

17*31 

8-24 

6 

345-18 

17*1  1 

8*14 

9 

343-40 

16*50 

8*3 

12 

346-5 

16*28 

7*52 

13  ' 

346-34 

16-4 

7*42 

18 

347*7 

15*38 

7*32 

,  21 

347*43 

13*11 

7  22 

24 

348*21  > 

14*44 

7*12 

27 

319*3 

14-15 

7*2 

30 

349-48 

13-45 

6-52 

ON  THE  HEALTH  OF  STLK -WORMS 

An  infrenlous  member  of  the  academy  ofNismes,  M.  Alex¬ 
ander  Vincens,  has  made  a  discovery  relative  to  the  health' 
and  nourishment  of  silk-worms,  which  may  be  of  consi¬ 
derable  advantaj^e  to  the  breeders  and  keepers  of  these  cu¬ 
rious  insects  in  this  country.  Experience,*’  says  the  au¬ 
thor  of  this  discovery,  “  has  demonstrated,  that  the  primary 
necessity  of  the  anrelia  of  the  insect  which  yields  us  silk^  is 
an  atmosphere  abounding  in  oxygen,  and  that  nothing  is  so 
injurious  to  it  as  impure  air  mixed  with  foreign  vapours. 
Silk-worms  prosper  in  the  mountains  :  the  north  wdnds 
vivify  them,  by  causing  a  more  pure  fluid  to  circulate  between 
the  layers  of  reeds  on  which  they  are  placed  ;  but  they  lan¬ 
guish  and  decline  in  the  vicinity  of  marshes,  and  under  the 

*  From  Transactions  of  the  Academy  of  Gard  (Nismes)  for  1806. 

relaxing 
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helaxing  influence  of  the  south  wind.  It  was  natural,  there¬ 
fore,  to  suppose  that  an  agent,  which,  in  destroying  the 
deleterious  miasmata  suspended  in  the  air,  likewise  diffuses 
that  vital  air,  the  first  element  of  our  existence,  should  be 
particularly  favourable  to  the  breeding  of  silk-worms.  The 
use  of  oxygenated  muriatic  acid  answers  this  purpose  effectu¬ 
ally.  The  disengaoement  of  this  2:as,  (the  manner  of  which 
is  now  sufficiently  known)  two  or  three  times  every  day  in 
the  apartment  destined  for  the  keeping  and  feeding  silk¬ 
worms,  will  be  attended  with  very  important  advantages. 
Idle  absence  of  the  offensive  smell,  dryness  of  the  layers,  . 
the  appetite,  activity,  and  equal  march  of  the  worms,  are 
usually  the  first  symptoms  of  its  salutary  effects,  of  which 
the  greatly  increased  richness  of  their  products  is  the  fortu¬ 
nate  result.^’  M.  Vincens  relates  the  following  experiment  : 
Having  had  a  large  and  full  chamber  of  worms  suffocated  by 
the  negligence  of  their  attendants,  who,  not  perceiving  a 
sudden  change  in  the  temperature,  imprudently  continued 
the  fire  ;  a  total  loss  is  always  the  consequence  of  such  ac¬ 
cidents,  as  the  few  worms  which  do  survive  are  so  debili¬ 
tated,  that  they  soon  perish  in  their  turn  amidst  heaps  of 
dead.  Tn  this  case  M.  Vincens  had  recourse  to  the  disin¬ 
fecting  fumigations  with  oxygenated  muriatic  acid,  which  he 
doubled  and  even  trebled,  till  he  had  the  pleasure  of  seeing 
all  those  worms  which  were  not,  familiarly  speaking,  burnt, 
resume  their  pristine  health,  and  finish  their  business  of  spin- 
nine;  with  the  greatest  success.  By  these  means  he  succeeded 
in  saving  about  the  half  of  bis  worms.  The  value  of  this 
discovery  will  be  best  appreciated  by  those  who  haye  either 
for  amusement  or  profit  occupied  themselves  in  rearing  silk¬ 
worms,  which  unquestionably  might  be  bred  in  this  country 
in  quantities  sufficient  to  prevent  any  disagreeable  scarcity  of 
the  useful  article  of  silk.  These  fumigations  are  likewise  so 
simple,  that  any  person,  taking  two  parts  of  common 
salt,  adding  one  of  black  manganese,  and  putting  them  in 
an  earthen  pan  and  pouring  on  as  much  oil  of  vitriol  mixed 
with  a  little  water  as  will  moisten  them,  may  produce  this 
gas,  so  salutary  to  the  w'orms. 

X  2 
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To  Mr.  'Tit loch. 

SIR, 

Having  a  desire  to  know  what  is  the  greatest  heat  that  can 
be  produced  by  a  clo^e  fire,  I  constructed  a  furnace,  which 
I  buried  in  pounded  charcoal  to  prevent  the  escape  of  iieat. 

The  furnace  opens  in  the  middle  into  a  cupel,  is  supplied 
with  fuel  at  the  top,  and  at  the  bottom  with  oxygen  air  im¬ 
pelled  into  it  by  forcing- pumps. 

The  furnace  being  only  recently  finished,  I  have  not  had 
time  to  try  many  experiments  : — Exp.  1st,  A  seven- shilling 
disappeared  in  ten  minutes.  2d,  Platina  w  rs  melted, 
but  I  am  not  certain  that  it  was  pure.  3d,  Charcoal  buried  in 
sand,  and  exposed  to  the  heat  for  a  quarter  of  an  hour,  be¬ 
came  so  hard  as  to  resist  the  action  of  the  knife. 

T.  A.  Z. 


Penrith,  Aug.  1808, 


NEW  VOLCANO. 

A  Letter  from  John  B.  Dahney,  Esq.,  Consul  of  the  United- 
States  of  America,  to  a  Friend  at  St.  MichaeVs. 

“  Fayal  (Azores),  June  25,  1808. 

‘‘  Dear  Sir, — A  phaenomenon  has  occurred  here  not  un¬ 
usual  in  former  ages,  but  of  which  there  has  been  no  exam¬ 
ple  of  late  years  ;  it  w'as  well  calculated  to  inspire  terror, 
andjias  been  attended  with  the  destruction  of  lives  and  pro¬ 
perty.  On  Sunday,  the  1st  of  May,  at  one  p.  m.,  walking 
in  the  balcony  of  my  house  at  St.  Anthonio,  I  heard  noises 
like  the  report  of  heavy  cannon  at  a  distance,-and  concluded 
there  was  some  sea  enitagement  in  the  vicinity  of  the  island. 
But  soon  after,  casting  my  eyes  towards  the  island  of  St. 
George’s,  ten  leagues  distant,  I  perceived  a  dense  column  of 
smoke  rising  to  an  immense  height:  it  w'as  soon  judged 
that  a  volcano  had  burst  out  about  the  centre  of  that  island  ; 
and  this  was  rendered  certain  when  night  came  on,  the  fire 
exhibiting  an  awful  appearance.  Being  desirous  of  viewing 
this  wonderful  exertion  of  Nature,  I  embarked  on  the  3d  of 
May,  accompanied  by  the  British  consul,  and  ten  other 
gentlemen,  for  St.  George’s — we  ran  over  in  five  hours,  and 
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arrived  at  Vellas,  the  principal  town,  at  eleven  a,  m, 
found  the  poor  inhabitants  perfectly  panic-struck^  and 
wholly  given  up  to  religious  ceremonies  and  devotion.  We 
learned  that  the  fire  of  the  1st  of  Mav  had  broken  out  in  a 

j 

ditch,  in  the  midst  of  fertile  pastures,  3  leagues  S.  E.  (if 
Vellas,  and  had  immediately  formed  a  crater,  in  size  about 
24  acres.  In  two  days  it  had  thrown  out  cinders  or  small 
pumice  stones,  that  a  strong  N  E.  wind  had  propelled 
southerly — and  which,  independent  of  the  mass  accumu¬ 
lated  round  the  crater,  had  covered  the  earth  from  one  foot 
to*  four  feet  in  depth,  half  a  league  in  uidih,  and  three 
leagues  in  length  ;  then  passing  the  channel  five  leagues, 
had  done  some  injury  to  the  east  point  of  Pico.  The  fire  of 
this  large  crater  had  nearly  subsided  ;  but  in  the  evening  pre¬ 
ceding  our  arrival,  another  small  crater  had  opened,  one 
league  north  of  the  large  one,  and  only  two  leagues  from 
Vellas.  After  taking  some  refreshment,  we  visited  the  se¬ 
cond  crater,  the  sulphurous  smoke  of  which,  driven  souther¬ 
ly,  rendered  it  impracticable  to  attempt  approaching  the 
large  one.  When  we  came  within  a  mile  of  the  crater,  wc 
found  the  earth  rent  in  every  direction,  and,  as  we  ap¬ 
proached  nearer,  some  of  the  chasms  were  six  feet  wide  :  by 
leaping  over  some  of  these  chasms,  and  making  windinirs  to 
avoid  ilie  larger  ones,  we  at  length  arrived  within  200  vards 
of  the  spot,  and  saw  it  in  the  middle  of  a  pasture,  distinctly, 
at  intervals,  when  the  thick  smoke  which  sw'ept  the  earth 
lighted  up  a  little.  The  mouth  of  it  was  only  about  50 
yards  in  circumference;  the  fire  seemed  struggling  for  vent, 
the  force  with  which  a  pale  blue  fiame  issued  forth,  resem-  > 
bled  a  powerful  steam-engine,  multiplied  a  hundred  fold  j 
the  noise  was  deafening,  the  earth  where  we  stood  had  a  tre¬ 
mulous  motion,  the  whole  island  seemed  convulsed,  horrid 
bellowings  were  occasionally  heard  from  the  bowels  of  the 
earth,  and  earthquakes  were  frequent.  After  remaining  here 
about  ten  minutes,  we  returned  to  the  town — the  inhabitants 
had  mostly  quitted  their  houses,  and  remained  in  the  open 
air  or  under  tents.  We  passed  the  night  at  Vellas,  and  the 
next  morning  went  by  water  to  Ursulina,  a  small  sea-port 
tow'ii,  two  leagues  south  of  Vellas,  and  viewed  that  part  of 
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the  country  covered  with  the  cinders  before  mentioned,  and 
which  has  turned  the  most  valuable  vineyards  in  the  island 
into  a  frightful  desert.  On  the  same  day  (the  4th  of  May) 
we  returned  to  Fayal,  and  on  the  5th  and  succeeding  days, 
from  twelve  to  fifteen  small  volcanoes  broke  out  in  the  fields 
we  had  traversed  on  the  3d,  from  the  chasms  before  de¬ 
scribed,  and  threw  out  a  quantity  of  lava,  which  travelled  on 
slowly  towards  Vellas.  The  fire  of  those  small  craters  sub¬ 
sided,  and  the  lava  ceased  running  about  the  1  Ith  of  May  ; 
on  which  dav  the  laro;e  volcano,  that  had  lain  dormant  for 
nine  days,  burst  forth  again  like  a  roaring  lion,  with  horrid 
belchings,  distinctly  heard  at  twelve  leagues  distance, 
throwing  up  prodigious  large  stones,  and  an  immense  quan¬ 
tity  of  lava,  illuminating  at  night  the  whole  island.  This, 
continued  with  tremendous  force  until  the  5th  of  June,  ex- 
hibiting  the  awful  yet  magnificent  spectacle  of  a  perfect  ri-? 
ver  of  fire  (distinctly  seen  from  Fayal)  running  into  the  sea. 
On  that  day  (the  5th)  we  experienced  that  its  force  began  to 
fail,  and  in  a  few  days  after  it  ceased  entirely.  The  distance 
of  the  crater  from  the  sea  is  about  four  miles,  and  its  eleva¬ 
tion  about  3,500  feet. 

The  lava  inundated  and  swept  away  the  town  of  Ursulina 
and  country-houses  and  cottages  adjacent,  as  well  as  the 
farm-houses,  throughout  its  course.  It,  as  usual,  gave 
timely  notice  of  Its  approach,  and  most  of  the  inhabitants 
fled;  some  few,  how^ever,  remained  in  the  vicinity  of  it  too 
Ions:,  endeavouring  to  save  their  furniture  and  effects,  and 
were  scalded  by  flashes  of  steam,  which,  without  injuring 
their  clothes,  took  off  not  only  their  skin  but  their  flesh. 
About  sixty  persons  were  thus  miserably  scalded,  some  of 
whom  died  on  the  spot,  or  in  a  few  days  after.  Numbers 
of  cattle  shared  the  same  fate.  The  judge  and  principal  in¬ 
habitants  left  the  island  very  early.  The  consternation  and 
anxiety  were  for  some  days  so  great  among  the  people,  that 
even  their  domestic  concerns  were  abandoned,  and  amidst 
plenty  they  were  in  danger  of  starving.  Supplies  of  ready- 
baked  bread  were  sent  from  hence  to  their  relief,  and  large 
boats  were  sent  to  bring  away  the  inhabitants  who  had  lost 
their  dwellings.  In  short,  the  psland,  heretofore  rich  in 

cattle. 
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cattle,  corn,  and  wine,  is  nearly  ruined ;  and  a  scene  of 
greater  desolation  and  distress  has  seldom  been  witnessed  in’ 

any  country.  - 

A  fish  called  by  the  Spaniards  the  a/rhinata,  the  largest 
of  which  does  not  weigh  more  than  two  pounds,  abounds 
in  the  river  Oronoko,  in  South  America.  It  is  of  an  excel¬ 
lent  flavour,  but  it  is  less  appreciated  for  its  nutritive  quality 
than  for  two  stones  lodged  in  the  head,  in  the  place  which 
the  brain  ought  to  occupy.  They  have  each  the  shape  of 
an  almond  without  the  shell,  and  ilie  brilliant  colour  of  mo¬ 
ther  of  pearl.  These  stones  are  bought  for  their  weight  in 
gold,  on  account  of  their  specific  virtue  against  a  retention 
of  urine.  It  is  suflicient  to  take  three  grains  finely  powdered 
in  a  spoonful  of  wine  or  water,  to  cause  an  instant  tlis-' 
charge  ;  but  too  large  a  dose  relaxes  the  muscles,  and  occa¬ 
sions  an  inability  of  retention. 
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LKCTURES. 

Mr.  George  Singer  will  commence  his  Lectures,  at  the 
Scientific  Institution,  early  in  November,  with  an  extensive 
Course,  on  the  Nature,  Use,  and  Properties  of  the  Atmo¬ 
sphere  ;  a  Historical  Sketch  of  the  Progress  of  Atmosphe¬ 
rical  Discovery,  and  an  Experimental  Elucidation  of  every  , 
interesting  Phaenomenon  dependent  on  the  Agency  of  Air. 
including  llie  Subjects  of  Pneumatics,  Hydrostatics,  Natu^ 
ral  Chemistry  and  Meteorology,  illustrated  bv  an  extensive 
and  appropriate  Apparatus. 

Particulars  may  be  had  at  the  Institution,  3,  Prince’s 
3trect,  Cavendish  Square. 

Mr.  Accum’s  I.ectures  on  Experimental  Chemistry  and 
Analytical  Mineralogy  commence  at  the  Chemical  Labora¬ 
tory,  Compton  Stjeet,  Soho,  October  the  18th.  The  Lec¬ 
ture^  on  Experimental  Chemistry  comprise  the  Practical 
Operations  of  the  .Scientific  Laboratory  ;  general  Rules  to  be 
observed  in  the  Performance  of  Experiments,  and  Summary 
Experiinental  Elucidations  of  the  Science  of  Chemical  Phi¬ 
losophy.  The  Lectures  on  Analytical  Mineralojry  devolve 
to  the  Art  of  distinguishing  Minerals,  the  Modes  of  examin¬ 
ing  them  by  Chemical  Agencies  ;  and  General  Process  of 
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Analysis,  with  a  Sinnmary  View  of  Mmerdios^ical  Science, 
and  its  Application  to  the  useful  Arts,  '  t' 

LIST  OF  PATENTS  FOR  MEW  ItvVENTlONS. 

To  Joseph  Mason  Guest,  of  lMrminn;hain,  in  the  county 
of  Warwick,  thread-manufacturer,  for  a  mill  for  twisting 
thread  for  various  purposes.  July  30. 

>  To  John  Curr,  of  Bellevue  House,  in  the  parish  of  Slicf- 
field,  in  the  county  of  York,  gent.,  fora  method  of  applying 
hat  ropes,  fiat  bands',  or  belts,  of  every  kind  to  capstans  and 
windlasses  of  ships  and  vessels  of  every  description,  for  the 
purpose  of  towing  or  conveying  the  said  ships  and  vessels, 
in,  out  of,  or  about  ports,  harbours,  rivers,  seas,  or  creeks  ; 
and  also  a  method  of  applying  fiat  or  round  ropes,  lines, 
bands,  or  belts,  for  the  purpose  of  catching  and  detaining 
whales.  July  30. 

j 

To  Luke  Hebert,  of  the  parish  of  Saint  Stephen  Wal- 
brook,  in  the  city  of  London,  gent.,  for  a  machine  on  an 
improved  construction  for  polishing,  embossing,  and  grain¬ 
ing  leather,  and  extending  and  flattening  the  same.  July  30. 

lY  Charles  Gosiling  I'ownley,  of  Ramsgate,  in  the  couniv 
of  Kent,  esq.,  h'tr  a  key  which  regulates  the  tone  of  the 
flute,  or  other  musical  instrument  capable  of  the  itnprove- 
ment,  by  causing  tlie  box  of  it  to  lengthen  or  contract  at 
pleasure,  which  key  may  be  called  the  tone  regulating  key. 
August'9. 

To  James  Gale,  of  Shadw'eil,  in  the  county  of  Middlesex, 
rope^maker,  for  certain  improvements  in  rope-making. 
August  18.  - 

To  Alexander  Tilloch,  of  Barnsbury-strert^  Jsiiiigaon,  in 
the  county  of  Middlesex,  gent.,  for  a  new'  physico-mecha- 
nical  power,  or,  in  other  words,  improved  machinery  or  ap¬ 
paratus,  capable  of  being  employed  as  a  moving  power  to 
work  or  drive  machinery  and  mill  work,  and  applicable  to  , 
other  useful  put  poses.  A.ugust  20. 

To  Thomas  Price,  of  Bilston,  in  the  county  of  Stafford, 
coal-master,  for  improvements  in  the  application  of  steam 
for  useful  purposes  ;  and  in  the  apparatus  required  to  efiect 
the  same.  August  Cl. 
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To  'riioinas  JNJeacl,  (if  Scotl-slreet,  in  the  parish  of  Scul- 
coatcs,  in  ilie  county  of  York,  engineer,  for  Ins  method  or 
methods  of  making  and  constructing:  circular  or  rotative 
steam  engines,  upon  an  entire  new  principle,  and  employ- 
iitg  the  elastic  or  e.xpansive  force  of  steam  in  a  much 
more  efficacious  and  advantageous  manner  than  has  hitherto 
been  done.  Autrust  24. 

do  VVdiiam  Congreve,  of  (jarden-court,  in  thedVmplc, 
iu  the  county  of  Middlesex,  esq.,  tor  his  new  ])rinci(de  of 
measuring  time,  and  constructing  clocks  and  clironomctcrs. 
Autrust  24. 

T(i  Joseph  Cufi'  the  younger,  of  Whitechapel,  in  t!ie 
county  of  Middlesex,  cheesemonger  and  bacon  merchant, 
tor  certain  machinery  for  the  more  easy  expeditions  and 
better  method  of  slaughtering  hogs,  bullocks,  and  other 
cattle,  whereby  much  labour  will  be  saved,  and  the  hesh  of 
such  cattle  greatly  improved  in  qnalitv,  and  will  l)e  more 
easily  and  better  cured  and  preserved.  August  25. 

d'o  John  Dumbell,  of  Mersey  AJifls,  in  the  parish  of 
Warrington,  and  county  palatine  of  Lancaster,  miller,  for 
his  new  method  or  methods  of  flax  spinning,  and  of  prepa¬ 
ring  or  making  a  special  twist,  thread,  furniture,  clot  it, 
frills,  or  attire,  which  he  calls  telary  teguments  from  silk, 
wool,  cotton,  flax,  hemp,  or  tow,  as  well  as  from  a  very 
great  variety  of  other  articles,  (in  a  combined  or  unceun- 
bined  state,)  and  for  a  method  or  methods  of  refabricatiiur 
or  renovating  the  same,  and  of  producing  or  reproducing, 
from  tatters  in  general  a  new  body.  Auoust  25. 


ERRRATA. 

Page  OS,  lin6  5  from  top,  for  “  Borsal  ”  read  “  Bonsai ;  ’  line  1 2  from  ho^. 
tom,  for  “  as  the  miners  call  it  ”  read  “  as  the  miners  here  call  it.”  Page  -iO, 
line  29,  for  “concoctions”  read  “concretions.”  Page  127,  line  ;u,  for 
“  Fig.  9,  Plate  IV.”  read  “  Fig.  8,  Plate  III.” 
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meteorological  table. 

By  Mr.  Carey,  of  the  Stran0, 

For  September  1808. 


Days  of  the 
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61 
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56 
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57 
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52 

Cloudy 

Sept.  1 
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56 
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38 
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54 
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55 

67 

56 
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52 
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9 

58 

63 

57 
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26 

Stormy 

10 

58 

65 

56 
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28 

Stormy 
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64 
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56 
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51 
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57 
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52 
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40 
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54 
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10 

Rain 
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54 

50 

•95 
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25 

50 

56 

54 

30*08 

15 

Cloudv’ 

26 

48 

63 

57 

29-99 

43 

Fair 

N,  B.  The  Barometer’s  height  is  taken  atone  o’clock. 
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